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MUST LAUNCH 185,000 WARPLANES 


The aviation industry is mustering every facility of the 
world’s greatest industrial civilization to fulfill President 
Roosevelt's far-sighted demand for 185.000 fighting planes. 
Because the demand exceeds the supply of skilled aircrafts- 
men, many inadequately trained men are finding single-phase 
jobs through cheap “quickie” courses. BUT—the vital super- 
visory positions can only be held by men with the thorough 
long range training to reach any objective to which they may 
be assigned . .. the men who have chosen aviation as a 
career—not an expedient. They are the only men of this 
huge production army who are indispensable to America’s 
war effort and who will continue to be indispensable when 
the aircraft industry steps down from war to peace schedules. 

























The executives who have made aviation THEIR career know 
the value of each man is governed by two factors: his intelli- 
gent sincerity in selecting aviation as his life work. and THE 
ABILITY AND EXPERIENCE OF THOSE WHO ‘TRAIN HIM 
FOR THAT CAREER. They know that Curtiss-Wright Techni- 
cal Institute graduates are—and for many years have been— 
thoroughly qualified to fill the industry's exacting requirements. 


Located in the very center and a very important part of 
Southern California’s great aircraft industry. with its more than 
two billion dollars in unfilled orders, Curtiss-Wright Tec has 
come to be recognized as the nation’s leading institution for 
the training of Aeronautical Engineers and Master Mechanics. 


No Ylying Inuolued 


THIS TOWER OVERLOOKS AVIATION'’S MOST DISTINGUISHED SCHOOL OF 





AERONAUTICS 














JRTISS | WRIGHT 
TECH NICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL 1225 AIRWAY GLENDALE (LOS ANGELES) CALIF 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT. IN 1829 


| Contracter to the Y. S. Army Air 











» 
=— > — ———— 
_ 














oa have proven that 
} gets results and always pays, 












Soden on Ga 
-and_we honestly believe that 
er ) will be able to obtain, with 
¢ employment upon graduation. 
WARNING]—"Don’t 5 ~ The greatest oppor- 
tunity in your lifetime, exists teday!: There never was such 
an opportunity in aviati for you: there .may never: be 
a. Be $0. claps ou. Insure for yourself a steady 


and independence lor life. DONT FOLLOW—LBAD! 


Send ia ome eta Sobers We “miss the boat.” 


Offering specialized and proven training in AERONAUTICAL ENGINEERING & MASTER MECHANICS 
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MAIL TODAY e DON'T DELAY 





COABRONAUTICAL ENGINEERING COURSE 
OOMASTER AVIATION MECHANIC COURSE 


MOSPECIALIZED ENGINE COURSE 
OOSPECIALIZED AIRPLANE COURSE 
(1) SPECIALIZED AIRCRAFT WELDING COURSE 
() POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
7 SPECIALIZED AIRCRAFT SHEET METAL COURSE * 
() AERONAUTICAL DRAFTING COURSE, HOME STUDY | 
( AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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* Long ago Kendall “won its wings Le 2) 


Back in the days of the National Air Races, leading 
aviators recognized that Kendall Oil “had what it takes.” 
For 12 consecutive years it was used by more winning planes 
than all other oils combined. And today Kendall has proven 
its ability to stand up under the terrific heat of super-speed, 
war-time airplane motors. Only the finest quality oil can 
stand such tests. Kendall is that kind of oil. It is refined 
from 100% Bradford, Pennsylvania Crude, the choicest in 
the world. The special refining processes include two used 
by no other Pennsylvania refiner. Ask for Kendall, the 2000 
Mile Oil. Available at most airports. 


KENDALL REFINING COMPANY, BRADFORD, PENNA. - KENDALL REF. CO. OF CANADA, LTD., TORONTO 
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ATTLE-PROOF of the excellence of American 
airplane design and construction is the oft- 
demonstrated ability of U. S. aircraft to survive 
crippling hits and return to their bases even 
when badly damaged. They can take it, as well 


as dish it out. 


Many of the warplanes now in action on all fronts 
have major subassemblies built by Goodyear Air- 
craft Corporation. Our thirty years’ experience 
in aircraft fabrication has proved of inestimable 
value in meeting the high standards and rigid 
specifications of these airplanes that are now 
showing their superiority in the crucible of war. 
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Today our production of wing, tail, fuselage and 
cabin sections; flaps, nacelles, floats and other 
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hands can accomplish it. A large 
majority of Goodyear aircrafters 
have voluntarily pledged them- 
selves to do their part in achieving 
the nation’s goal of 60,000 war- 


planes this year. 
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yy 477.\ 
AIRCRAFT 


We have pledged, too, that in every part we will 
maintain the high quality the aviation industry 
associates with all products bearing the Goodyear 
name — quality that keeps ’em flying in battle! 
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THE NAMES ARE STILL rolling 
in for our Oily Boid. 

In case you came late—the ani- 
mated feather duster hopped into the 
page last month and refused to go 
away. We gave him a temporary 
name of ‘Oily 
Boid’’ and 
asked the Perch 
Pilots for a bet- 
ter one. We’ve 


© SUGGESTED , 
wr ceY TH GOON 
#sLEEP > , 


gotten some 
daisies, too. 
Lubrilark... 
Strato Sam . 
. Perchawk . 
Taxi... 
Tell 
what: we'll give an original drawing 
of the greaseduck to the lad who 
gives him the best name. 


you 


We mean you Perch Pilots on for- 
eign soil, too. Because if you send a 
better name than the one we pick, 
any time within the next six months, 
we'll rename the gashawk and send 


YOU a drawing. O. K.? 


Major Al Williams 


alias, ‘Tattered Wing Tips,”’ 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


BRAINTWISTER 


Two plane-owners planned a 720 mile 


XC trip. Because of engine trouble, one 
was unable to get off until the other was 
% of the way to their destination. The 


late starter used 4 
\ ePey, MAJOR 


G. A. G., however, 
and was able to 
fly 4miles to every 
mile of the other 
pilot. Who got 
there first? You 
askand we'll] 


answer. 


ALLY FORGE 
A plane-engine maker is now forging cyl- 
inder heads, instead of casting them. 

Forging eliminates up to 3% lbs. of 
unnecessary weight per cylinder. And 
each remaining pound of the ‘“‘cleaned- 
up” head does an improved, more eth- 
cient job, increasing engine hp. output 
up to 15 

This forging technique for making 
cylinder heads might be compared to 
Gulf’s Alchlor technique for making 
5 1S FORGe Gulfpride. Both 
a improve over old 
methods. 

Gulf’s special 
Alchlor Process 
removes “‘unnec- 

essary weight’ in 
the form of car- 
bon-makers and 
sludge-formers. Then the remaining 
‘‘cleaned-up’’ Gulfpride does an im- 
proved, more efficient job of lubricating 
your engine, increasing its performance. 


WHOPPER 
Dear Major: 

Don’t put this in the Whopper column 
—it’s true! 

This sad tale concerns our late friend, 
Pilot Officer Elmer Quirk, of Faroff, Tex. 
It was pieced together from bits of evi- 








dence found along the New Brunswick 
coast, and the undamaged film from his 
camera gun. 

Elmer had just refueled his Howard 
Mark II (Gulf Aviation Gas, of course) 
and was on operational training over an 
undisclosed eastern seaboard city. He 
must have cracked his throttle and gone 
into a tight turn. Halfway through the 
turn, P/O Quirk saw what he thought 
was the yellow tail of a Jap aircraft. He 
let go with all guns (one) and watched 
the yellow tail disintegrate. 


ZA ME AND THE B-2¢! 
TWO TAILs/ 


While we normally cruise at 150 on % 
throttle (using G. A. G.) Elmer must 
have far exceeded the makers recom- 
mendations when he cracked the throttle. 
Possibly even ¥ throttle! The Wasp gave 
a mighty roar, turned tighter, and poor 
Elmer shot off his own tail! 

L. A. C. Blanchfield H. 
L. A. C. Johnson J. F. 
#8 S. F. 1. S. 
Moncton, N.B., Canada 
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Refining Company...makers of 
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OIL IS AMMUNITION—USE IS WISELY! 
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NEVER COUNT ON TAIL WINDS 
ON XC TRIPS. MAKE ALLOWANCES | 
FOR WIND AND HEAD WIND 7} 
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IN CALCULATING FUEL RESERVES, 
SPACE REFUELING POINTS SO THAT 
THERE WILL ALWAYS BE — 


—— ~| 
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=A 25% RESERVE IN YOUR TANK 
WHEN YOU LAND. THAT PROVIDES 


A SAFE MARGIN AND STILL— 








TANKFUL OF GULF 
AVIATION GASOLINE 
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That’s the primary reason PLEXIGLAS is 
used for nose enclosures, gun turrets, ob- 


see "¢ m before you can 


servers domes and other transparent sec- 
tions on military aircraft. It is perfectly 
transparent and permanently clear. 


PLEXIGLAS is the trademark, Reg 


ROHM & 


Complete protection is important, too, for 
the gunner must be able to see and breathe 
and move his gun in the face of a 400-mile- 
an-hour slipstream. PLEXIGLAS is as strong 
as spruce, even in the substratosphere. 

Combined with these advantages is the 
ease with which PLexicLas can be formed 


HAAS 


COMPANY 


to streamlined shapes, its light weight, and 
its ability to yield with the give 
of the plane. 

These important properties, proved by six 
years of have established 
PLEXIGLAS as “Aviation’s Standard Trans- 
parent Plastic.” 


and take 


active service, 


U.S. Pat. Of., for the acrylic resin thermoplastic sheets manufactured by the Rohm & Haas Compa 
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egend says that the great drum of Sir Francis Drake is heard 
in a rumbling call to arms whenever Britain’s foes beset her. Today the 
roar of aircraft engines answers the echo of Drake’s drum as the forces 
of the United Nations gather their strength for attack. Flying fleets 
of Brewster Bermudas for Britain and Buccaneers for the U.S. Navy 
are arming the Allies with smashing weapons to blast the enemy. 
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@ “The Waco is steady ... stable. . . strong 
... wide landing gear,” says Cannon Aircraft 
Company. “This one has been dropped into 
a landing from 30 feet, hitting one wheel, 
then the other, then the tail wheel. We 
thought surely the panels would be gone, 
but no damage. This trick washed out the student, but 





not the plane.” 

This is typical of Waco’s husky construction ... par- 
ticularly important in CPTP trainers, which take a man- 
handling day after day. The gruelling test of the aero- 
batics in these training programs has fully demonstrated 
Waco’s reliability—safety—maneuverability. That’s why 
we say—when you think of trainers—think of Waco. 


Advanced Flight Instructor T. H. Fowler talks shop 
with two students at Cannon Aircraft Company. 


THE WACO AIRCRAFT COMPANY ~ TROY, OHIO, U.S.A. 





























AEROQUIP SELF-SEALING COUPLINGS 


. AEROQUIP SELF-SEALING COUPLINGS Gey 


ALLOW DISCONNECTION OF 
iy LIQUID CARRYING LINES 
me Di 
WITHOUT LOSS OF FLUID OR 
TRAPPING OF AIR 


ay UPON RECONNECTION Ga 
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AEROQUIP CORPORATION 
JACKSON, MICHIGAN, U. S. A, 


MOQUIP HOSE LINES 
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an ever increasing role. 
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““SNUB NOSE’’. . . In this war it takes heft to win. 
The massive visage of the Republic P-47 Thunderbolt 
is a symbol of fighting brawn and rocket speed... 
of terror to Nazi and Jap . . . Republic Aviation 


Corporation, Farmingdale, Long Island, New York. 


REPUBLIC AVIATION 


<3) 


yrs 


REPUBLIC 
AVIATION 
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THE JAPS WERE 
KNOCKED OUT ON THIS 
out of the skies—they were de- 


DRAWING sonno ded / 
feated on this drawing board. 


Defeated by an army of engineers, designers and draftsmen who make the 
pencil plans for America's mighty bombers and fighter planes. 









EFORE the little brown men 
of the Setting Sun were shot 


Defeated by men whose weapons are brains and pencils—A. W. Faber’s 
WINNER Techno- TONE, America’s standard of drawing pencil excellence. 


We are proud to contribute this smooth, sleek weapon to the Nation's War 
Effort—proud to offer a pencil that almost two centuries’ experience devised. 
If you haven't yet used WINNER Techno-TONE we'd like to send you a sam- 
ple. We want you to discover for yourself how deep-rich, how uniformly un- 
varying it is in all 17 degrees. Also how toughly resistant to point breakage. 
Just tell us your favorite degree—that's all. Write Dept. F-9 


" WINNER TONE 


; 


,2RAWIN PEN CiIL §$ 


peach otal 13¢ each 2 for 25¢ Pd dozen 


6B to GH. Polished rich At oll Drawing and Artists Material dealers ond leading Stationers. 
green. Pocked in metol 
box. Made in U. S. A. 





WINNER Techno-TONE 
is ovailable in 17 scien- 


Componion Pencil — WINNER Thin 
Colored Checking — Superb colors ond 
strength. Choicest for all prints: 2381 

Yp NEWARK, Red; 2382 Bive; 2383 Green; 2385D 
iiwae N J Yellow; 2437D Orange. 10¢ each. $1.00 


dozen. Would you like a sample? 
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” REPUBLIC AVIA =, The Standard of the Industry 
e VEGA 
: ) Designed, built and tested for aircraft 
VULTEE , use, Wittek Type FB and FBA Stain- 
HT less Steel Hose Clamps are used by 
WRIG , leading aircraft manufacturers, engine 
2 builders and commercial airlines as the 
: standard Hose Clamp of the industry. 
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Culver, too, has gone into the Service for the 
duration. * But when this war is won Culver 
will emerge with the New Victory Model. * Expect 
this new Culver to be cheaper to own and to fly, and 
On Cross Country trips more dependable than anything 
you have flown. * You will not be disappointed. The 
Culver Victory Model is Worth Waiting For! 











UNDER CONTRACT TO THE U.S. AIR CORPS 





CULVER 


AIRCRAFT CORPORATION 


Siw 
CULVER AIRPORT & £ 

%, oe 
WICHITA, KANSAS & 





. 
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Copyright 1942 by 
Culver Aircraft Corp 
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We made them at the request of thousands of reserve officers, who were 





accustomed to the superior fit, comfort, and wear of Florsheim civilian 





“a styles. When called up for active duty, they helped us design a special 
last to meet all Military specifications: straight inside line; extended rubber heel; arch- 
cradling shank, and seamless, chafeless quarter-linings. This last is now reserved exclusively for 
Florsheim Military Styles ... the shoes worn today by more Army, Navy, Marine, Air Corps, 


and Coast Guard officers than any other Quality line! Military Style illustrated above, $11. 


WRITE FOR THE ADDRESS OF YOUR NEAREST FLORSHEIM DEALER OR STORE 


THE FLORSHEIM SHOE COMPANY e CHICAGO e Manufacturers of Fine Shoes for Men and Women 
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TAPES FOR AVIATION USE 


What tapes do you need? Airwing offers you a com- 
plete selection . . . pinked edge, sealedge and biased 
tapes ... Grade A, light-weight and balloon... 
Utility, reinforcing and herringbone tapes. 
Airwing airplane and glider fabrics 


round out the famous Airwing line, 


W. HARRIS THURSTON 


40 Worth Street, New York City 
Factory and Warehouse—17 Beach Street, N. Y. 
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Now we make it official... The Liberator | 


E always thought of her by 
her U.S. Army designation — 
the Consolidated B-24. 


We were so busy setting up the 
industry’s first big-bomber assembly 
line... and passing our mass-pro- 


duction experience on to other 


manufacturers ... that we didn’t 
worry much about a name for the 


B-24. 


Then we discovered she had al- 
ready won a name. The British 
were calling her the Liberator. The 
American newspapers picked up 


the name and passed it on to the 
public. Presently we found that 
even we ourselves were calling her 
the Liberator. 


So, from now on, Liberator 
is official. Consolidated Aircraft 
Corporation, San Diego, California. 


CONSOLIDATED builds Battleships of the Air 
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Another cut in cooling drag! 
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TRANSM/TTE 




















FLECTRIC 
— } CONTROL UNIT 


> _ ELECTRIC 
7 POWER UNIT 


—a system designed by aircraft engineers 


AiResearch brings you 


Automatic Exit Fla 


1. Closed flaps can often mean 10 to 
20 extra miles per hour. 2. Automatic 
flap control provides plus protection 
for engines. 3. Relieving the pilot from 
manual control allows for greater con- 
centration on gunfire. 

To give U. S. military airplanes 
these three added “edges,” AiResearch 
engineers in cooperation with military 
engineers have now developed a fully 
Automatic Exit Flap Control System. 

AiResearch’s new electrically-oper- 
ated control system cuts open-flap time 
considerably, reduces cooling drag. In 
engine oil cooling. an overriding pres- 
sure control supplements thermostatic 
control, making this the surest-acting 
system yet developed. 


q Witte 


And the simplest. Aircraft engineers 
designed it to operate without capil- 
lary tubes, sylphon bellows or elec- 
tronic circuits. AiResearch Automatic 
Exit Flap Controls are easily adapted 
to every type of airplane... may be 


p Control 


used on liquid coolant radiators as 
well as oil coolers. 

Successfully flight-tested, this light- 
weight system is now in volume pro- 
duction. Military aircraft manufac- 
turers may write or wire for details. 


AiResearch 


MANUFACTURING 


COMPANY 


INGLEWOOD, CALIFORNIA 


Division OF THE 


GARRETT CORPORATION 


“Where Controlled Air Does The Job” + Cabin Pressure Regulating Systems - Prestone Radiators 
Engine Oil Cooling Systems « Engine Air Intercoolers «+ Supercharger Aftercooling Systems 
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B-24E, “Liberator” now produced by Consolidated and Ford, is fabricated with Boots Self-Locking Nuts 


HOW BOOTS NUTS SPEED ASSEMBLY ON THE LINE AT WILLOW RUN 


Speed and more speed, without sacrifice to 
quality—that’s the battle cry on the produc- 
tion front today. And that is one reason why 
Consolidated’s great B-24E, now in quan- 
tity production at the Ford Company’s new 
Willow Run Plant, is assembled with Boots 
Self-Locking Nuts. 

These ingenious fasteners not only cut 
assembly time; they are, in addition, lighter, 
safer, more permanent than old-fashioned nuts. 


BOOTS 


Self-Locking Nuts For Application In All Industries 


Because they are lighter, they allow for as 
much as 60 pounds greater fuel or ammuni- 
tion capacity on the B-24E. 

Because they are safer, there is no danger 
of loosening by vibration. 

Because they are more permanent, they 
literally “‘out-last the plane.” 

Boots one-piece, all-metal, self-locking 
nuts pass the rigid test of the Army, Navy, 
and Civil Aeronautics Authority. 





Ag a“ 


Boots Midget Anchor Nuts are a recent develop- 
ment, embodying the Boots Self-Locking principle. 
Specifically designed for application where space 
Is limited. Write for new catalogue . . . Corre- 
spondence should be directed to General Office, 











not to factories. - 
| _ 


BOOTS AIRCRAFT NUT CORPORATION x GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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LECTRONIC Laboratories design and build Vibrator-Type Power Supplies for: % 





IGHTING . . . Both Fluorescent and ‘Black Light” are Electronic Powered! 


3 
2 


MERGENCY Power for radio and electrical devices! 


(¢ — Vital at Airports! Lighthouses! Coast Guard! Telephone Exchanges! 


OMMUNICATIONS . . . Marine, Police, Amateur Radio Networks 


— depend on Electronic Power Supplies! 


ANKS! Jeeps! Walkie-Talkies! Planes! PT-Boats! 


— These are but a few of Electronic’s military applications! 


ELIABILITY proven daily by Allied Armed Forces! 
— frequencies absolutely constant and stable! 
Ow= Electronic Power Supplies are trusted flight companions 


—in both military and civil aircraft. . 
N EW current capacities! NEW flexibility in input and output voltages! 





| lide and Resourcefulness are outstanding characteristics of the... 


8 
Ce Engineering Service which Electronic invites YOU to use. 


1. Operates electric razors in trains and planes. 6. Ounce-saving unit for “Black Light” on planes. 
2. Portable source of 110 AC power, 7. AC and DC input and output FM Power Supply. 
3. More important than the bombs in a bomber. 8. 12-Volt Heavy-Duty Power Supply, Output 425 


4. Controlled variable frequency for most exacting Volts at 225 Milliamperes. 
timing requirements. The above illustrates typical types af Electronic Converters. 


5. Batt -operated 400-watt AC Transmitter- Recent military applications not included. 
Receiver Power Supply. ELECTRONIC LABORATORIES, Inc., INDIANAPOLIS, INDIANA 


IPS for power supplies remember f)|)}(‘TRONI( | 
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ON’T feel too sorry for Junior. 

Life in the America that lies 
ahead has other compensations. In 
fact, it will be so far superior to what 
his parents had at his age, their fond- 
est hopes will seem meagre, their 
deepest dreams will seem trivial. 

For ours is a land that sets its future 
by the stars themselves. Even with a 
war going on, we who live here can 
see the shape of things to come. 

It’s not hard to imagine a family 
plane. Many were flown before the 
war. American manufacturers have 
blueprints of them for larger produc- 
tion when peace comes. It’s not hard 
to conceive of hourly air travel to dis- 
tant continents. Our ferry command 
is doing just that today. It’s not hard 
to believe in fleet upon fleet of flying 
freighters when we're turning out 


“a “Tre, « iar a 
J . = a 


NORTH AMERICAN | GRUMMAN 
8-25 TeF-1 
MITCHELL BOMBER AVENGER 


FLYING 





gigantic bombers by the thousands 
right now. 


Is this new America a dream? Yes, 
in the sense that its wonders reach 
into the depths of man’s imagination. 
No, in the sense that it is real and in- 
evitable. For the men who are plan- 
ning and building the planes of Vic- 
tory now will soon be planning and 
building the planes of Peace. 

Out here at B. F. Goodrich our Aero- 
nautical Division has been making 
dreams come true for over 30 years. 
We’ve played our part in the miracles 
of aviation with Silvertown 
Tires that make a plane’s 
landings safer with Ex- 
pander Tube Brakes that 
give pilots greater ground- 
control, with De-Icers that 
defy the elements. 


—— . 7, as 
<a <S- 3 
6. o—¥ — 
BOEING MARTIN 
B-I75 8-26 
| FLYING FORTRESS MARAUDER 





“No, Junior, you can’t have the plane % 
tonight... Dad and I are using it!” 


Naturally, most of the 80 B. F. Good- 
rich aviation products we turn out to- 
day are used by Uncle Sam—on his 
bombers, fighters, training planes. 


We're proud of this. Every B. F. 
Goodrich employee knows that what 
he makes goes to create a plane that 
is the world’s best. One reason he’s 
doing his job today faster and better 
than ever is that he too wants to get 
started building the new America. 
The B. F. Goodrich Com- <>, 
pany, Aeronautical Divi- Le) 
sion, Akron, Ohio. SS 


FIRST IN RUBBER 


HERE ARE SOME FAMOUS AMERICAN FIGHTING PLANES THAT ARE SUPPLIED WITH B. F. GOODRICH EQUIPMENT 





CéC CAN AUTOGRAPH THIS BOMBER! 


Every few minutes (our enemies,would 
like to know exactly how often), another 
airplane is completed at one of North 
American Aviation’s great plants. 

Sometimes, one of our workers gives 
it a personal finishing touch. He paints 
on the fuselage a single parting word— 
“Tokio,” “Berlin” initials 

We want you to be as proud of these 
planes as we are at North American 
We'd like to put your name on one of 
these planes because you're helping to 
pay for it by buying War Bonds, and 
by paying taxes. 


or his own 


Here’s how you can autograph one of 
the planes pictured above: Mail us a 
penny postcard, with your name and ¢/ 
serial number of the next War Saving 
Bond you buy. Address North American 
Aviation, Dept. H, Inglewood, Califor- 


DIN THE ARMY OR NAVY AIR FORCE 


“ 


re 


the United Nations B-25 (the “Mitchell”) * 


For U. S. Army and RAF “Mustang” 


And we'll write 
ane destined to smash the Axis. 


your name on a 


Perhaps your name will go on a North 
American B-25 Bomber like the first 
Army plane that sank a U-boat in the At- 
lantic, and first carried the war to Tokio. 

Perhaps your name will fly with a 
deadly North American fighter, like 
those that have downed Messerschmitts 
ind Jap Zero fighters alike. 


We want you to feel the same glow 





eer ae 


* For U. S. Army AT-6A . 


of pride we feel, every time another 
plane rolls off the production line. We 
want you to be a member of North 
American's team. 

You are the men and women we're 
working for, because you are the United 
States of America— 130,000,000 strong 

fighting, saving, and working to- 


gether to do history’s biggest job. 
NORTH AMERICAN AVIATION, INC. 


Main Plant, Inglewood, Calif. 
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iver a plane 
nder N 
* National Defense 


contracts, 


BONDS Buy BOMBERS! 


When you buy War Savings Bond 


ing lar c 
& planes for vi tory. Buy Bonds each pa 


ss 





5 you're buy- 


. . For U. S. Navy SNJ-3 . . . For RAF “Harvard” 
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BLAZED THE TRAIL TO TOKYO! 


HEN his General's stars were Lieutenant's bars, 
one of the Army’s most famous fliers climbed into 
the canvas-covered cockpit of an old biplane and made 
the first successful “‘blind”’ flight in the history of aviation. 


By that flight he proved that precision aircraft instruments 
are the signposts of the skies! 

Thirteen years later, these signposts guided him through 
the night to the island that “couldn't be bombed.” And 
when his boys had given the Nips a taste of their own 
medicine, took him safely home again. 


The Kollsman Sensitive Altimeter made practical that 
first flight by instruments alone. . . 


Just as, years later, along with other Kollsman Instru- 
ments, it helped point the way on the round trip to Tokyo. 
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W-4010 Shuitler Coritrola 


The illustration above shows the many in continuous production ... Hyland has been 
possible adaptations for controlling flaps, manufacturing precision aircraft products 
bomb racks, tail wheel locks, landing gears, for 12 years. All Army and Navy specifica- 
etc. This particular assembly AN-4010 can tions are rigidly enforced in the manufacture 
be shipped promptly as this control is now of each and every product. 


We also invite your inguiries for AN-486 and AN-481 clevises, 


rod end terminals, clamps and clips 


HYLAND MACHINE COMPANY 


DAYTON, 


OHIO 











FIRST AND FINEST * * * * * * * * * * 


In these historic days when the borders of the world are re-shapirg. lilerally overnight, 
domination of the skies means the difference between « onqueror, and conquere d. 
Supremacy in the air begins with efficiency on the ground, and neither sun. nor rain, 
nor enemy fire halts the Air Forces’ nimble-fingered mac *s in their task of “keeping the 
boys upstairs.” *« * * From Pursuit and Interceptor Units—from Bomber Groups 


from their eagle nests aboard swift carriers, these service crews put em in the air and 
é ] 


send “em back again — again — and again, & * * Aeronca is proud of its responst- 
bility for delivering to our Armed 
Forces planes to their specifications, 
built solely to standards of “First 


Lilla Lt4, Ltt, 
SSNPS AA 


and Finest.” But for minor adjust- SSS 


sen 


ments or major overhaul, we depend 








on and salute, the lads “who keep 
‘em flying.” The Aeronca Aircrajt 


Corp., Middletown, Ohio, U.S. A. 


: Vi vbwaed 
Lhe terouca iclory ct+ward 


The Aeronca Aircraft Corporation pledges 
its entire resources of equipment and experi- 
ence to produce only the finest in material 
and manufacture for the men who are privi 
leged to fly for their country. i 
The — Aeronca Victory Awards — presented 
to employees for slill that develops bette: 
produc ts or creates time-saving operations 
are our dedication of an “all out” pledge to 
win the war in the shortest space of time. 
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-_DOLARIS ACADEMY _ 






LANCASTER CALIFORNIA 


Now the R.A.F. shifts from gallant defense to swift attack, and 
in the forefront are pilots who received their training at Polaris 
— just as Cal-Aero and Mira Loma graduates are making his- 
tory with the United States Army Air Force. For the duration 
_ of the present emergency these great schools will continue 
to devote their entire efforts and modern airport - academy 
bases at Ontario, Oxnard and Lancaster, California, exclus- 
ively to the training of Aviation Cadets for the United States 
Army Air Force and the Royal Air Force. 


> 
ACADEMY _ 


\\ 











\G 
| (ALALRO yey ACADEMY _MIRALOMA: 


ONTARIO 
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CALIFORNIA OxNARD ALIFORWIA 
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Industry is swinging more and more to a 
new way of tackling production problems 
— writing new answers to its needs for 
power, speed and control. It is viewing 
HydrOlLics in its real light: a new right 














hand that packs higher efficiency into a 
wide range of industrial operations ... an 
industrial tool that utilizes the basic 
advantages of oi] as a medium for trans- 
mitting power and motion. 





Take PUSHING operations as 
one example. In ceramic 
plants HydrOlILics eases pon- 
derous, ware-loaded cars 
through tunnel kilns at split- 
second constancy of speed, 
regardless of variations in the 
load. Yet the speed of these 
car-pushers can be varied in- 
finitely. to meet the exact re- 
quirements of any processing 


And in the metal industry, Hy- 
drOlLics pushes heay steel bil- 
lets through heat-treating fur- 
naces with the ease of a bak- 
er pushing biscuits into an 
oven. 


HydrOlIlLics takes jobs like 
these in its stride—push- 
ing, pulling, pressing, 


On another ceramic job, Hy- 
drOILics pushes mixed clay 
under tremendous pressures 
through steel cylinders and 
into automatic machines that 
form dishes at high speeds. 
HydrOlLics feeds the clay into 
the machines at just the right 
speeds — faster for saucers, 
slower for plates — does it 
with tons of power under hair- 


need. 
and many 


posifioning, 
others. 
It does them better because it delivers more flexible power. 


clamping line control... 


speed and control. Denison 


HydrOlLic engineers will be glad to show you.where HydrOlILics can improve your production set- 


up. You won't be obligated by writing: or if you prefer. call your Denison representative. 


The 


Denison Engineering Company. 1170 Dublin Road, Columbus, Ohio. 
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“GERONIMO 


Every piece of Airchox Coined Parachute and forged Harness Hardware 
is manufactured from specially rolled steels to the exacting specifications 


of the U. S. AIR FORCES. 


ail aaa COMPANY 
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The following manufacturers of parachutes for the U. S. AIR FORCES use AIRCHOX FITTINGS 


American Lady Corset Co. Irving Air Chute Co. 

Atlantic Parachute Co. J. G. Menihan Corporation 
Cole of California, Inc. National Automotive Fibres, Inc. 
Eagle Parachute Co. Pioneer Parachute Co. 

Federal Parachute Co. Reliance Manufacturing Co, 
Hayes Manufacturing Co. Standard Parachute Co. 


Wm, E, Wright & Sons Co. 
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io ulcoc uction 


This special issue of FLYING presents the first authoritative 
account to be published in this country of the British Royal Air Force. 


When the annals of our times are finally written and recorded in 
the history books, it will be discovered that during the early period of this 
bloodiest of all wars it was the RAF which was the front line of defense 
not only for Britain but for civilization itself. Without these daring and 
gallant modern knights of the skies, Britain and a woefully unprepared 
America would have been overrun by the barbarian hordes. Long night 
would have settled over the world. The Battle of Britain which was fought 
by the brave men of the RAF and which stayed the advancing legions of 
the Nazi, will prove to have been one of the true turning points of history. 


The thrilling exploits of the RAF’s bomber command in its 
gigantic forays over Germany have been a notable element in bolstering the 
defense of Russia, compelling the Luftwaffe to dissipate its strength over a 
wide area. It offers a great promise, too, for the future. Wherever these 
planes of the RAF are is the second front. Soon the big Lancasters and 
Stirlings will be joined by powerful American four-engine types. Soon great 
squadrons of American airmen will be flying side by side with their com- 
rades of the RAF. Riding with these young heroic figures, who represent 
the finest young manhood of the two great English speaking nations, will 
be the hopes and future of a free world. It is these young airmen who will 
fight the battles of Germany and Japan, who will determine the issue and 
give us victory. 


It is hence important to all Americans to know and understand 
the RAF—its history, its character and constitution, as well as its ex- 
ploits. These are the things by which the world of tomorrow may live. 


This analysis has been especially prepared by the British Air 
Ministry for the information of Americans associated with the war effort. 
It presents extensive new information together with pertaining illustrations. 
Rather than a mere record of operations it offers a picture of the organiza- 
tion of the RAF as a whole ‘and of its achievements in general after more 
than three years of war. 


We are indeed proud to be the vehicle by which this memorable 
record of a great fighting organization is made available to the public. 


3 Mz 


Editor and Publisher, FLYING 
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OTE soul 


by 





THE RT. HON. SIR ARCHIBALD SINCLAIR, Bt. K.T., C.M., MP. 
Secretary of State for Air 


DEEM it a privilege to contribute this foreword to the Royal Air Force number 
of FLYING which gives so impressive a picture of the Royal Air Force at war and 
of the Dominion and Allied squadrons fighting by its side. 

I hope that this issue will be widely read, not only for its stories of adventure and 
courage but for what it tells about the Royal Air Force as a fighting machine, the tactical 
and strategical conceptions underlying its operations, the almost incredible variety of 
its tasks and the detailed organisation which sustains its endeavour. 

It describes, I think, a Force well-equipped, highly trained, soundly organised and 
efficiently administered, a Force young in years, yet with epic traditions which inspire 
the highest confidence and promise. 

The Royal Air Force owes much to the United States which, to supplement increas- 
ing production here in Britain and in the Dominions overseas, has sent us many fine 
aircraft. They have been put to excellent use. 

And now we are to have the honour of receiving your Air Force's squadrons to fly 
with us in battle. We salute them. They will have great occasions and—we may be 
sure—their deeds will shine in lustre on the scroll of fame. 

I write this at night, and Britain lies outwardly at peace under a full moon while a 
thousand British bombers spread destruction in the heart of Germany. The contrast 
with those nights, scarcely more than a year ago, when we ourselves were grimly on 
the defensive, is deep and significant. 

Now, in these islands, long the bastion of democracy, the spirit of attack surges 
strong as the armed might of the United Nations prepares for the close assault. And 
in the struggles that lie ahead, our combined Air Forces in gathering strength will 


smite the enemy, hip and thigh, until victory is won. 


(cheba PO 
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AIR POWER IN WAR 


by C\?R 


. 


The importance of air superiority in land and sea battles, 
as well as in aerial encounters, has been clearly shown by 
victorious record achieved through air power in this war. 


HE conquest of the air has revolu- 

tionised the art of war. It has 

changed the whole way of life of 
every combatant people. These facts 
were widely recognised before the 
outbreak of the present war. Most of 
the countries of Europe, feeling them- 
selves threatened by the ever more 
aggressive attitude of Nazi Germany 
in the late 1930’s, organised air raid 
defence measures on a large scale 
Indeed, the possible consequences of 
air warfare to the civil population 
seem to have been more clearly fore- 
seen than the effects of the use of air 
power on the development of warfare 
as a whole and in particular upon the 
tactics of the naval and military forces 
of belligerents. Those responsible for 
the equipment and conduct of the 
armed forces of a great state must 
necessarily move with caution, fo1 
complete defeat may be the dreadful 
price of a mistake. That is why, as 
Admiral Mahan points out in a fa- 
mous passage, the application of 
newly discovered weapons is almost 
invariably slower than the potentiality of those weapons would 
warrant. There are dangers in technical conservatism as well 
as in experimentation, and victory may reward that nation 
which most rapidly adapts the theory and practice of its armed 
forces to the use of some crucial new weapon. Germany 
gained devastating successes at the beginning of the present 
war, successes which brought her within an ace of final victory, 
before effective resistance could be organised. That she made 
a fuller use of the air weapon than any of her opponents was 
one of the main secrets of her success 

Owing to her slowness to rearm, Great Britain began the 
war against Nazi Germany in an air inferiority of one to four. 
Not only could the Germans put four aircraft into the sky for 
every one which could be flown by the RAF, but the RAF 
were also compelled to continue using large numbers of air- 
craft which were already obsolescent. In the months preced- 
ing the war the most strenuous efforts had been made to pro- 
vide us with modern aircraft. These efforts, as all the world 
knows, bore fruit just in time to turn the tide at a later stage 
in the war, but at first the RAF possessed only a fraction of 
the resources required to guarantee the security of Great 
Britain. On the one hand, our forces fighter aircraft was in- 
adequate for the air defence of the most vital objectives in 
Britain, including London, the largest and most vulnerable 
target for air attack in the world. On the other hand, we pos- 
sessed a totally inadequate striking force of bombers with 
which to hit back at the enemy. 

It is important to emphasise these facts today, not in order 
to revive dead controversies, but to explain the conditions un- 
der which the RAF has had to work in the past and under 





AIR CHIEF MARSHAL SIR CHARLES PORTAL, 
G.C.B., D.S.O. AND BAR, M.C., CHIEF OF 
THE AIR STAFF, was born in Berkshire, En-- 
land, in 1893. He received his education ct 
Winchester and Oxford. 
joined the Royal Engineers as a despatch rider. 
n 1915, he became an observer in the Royal Fly- 
ing Corps, and before the end of the war had 
received the M.C. and the D.S.O. with Bar. © 
1935, he became an instructor at the Imper..i 
Defence College and in March of 1940, he be- 
came Commander-in-Chief, Bomber Command, 
soon after was appointed Chief of Air Staff. 


which to a considerable extent it still 
works. Our air resources have never 
approached our requirements and we 
have therefore had to decide how best 
to distribute what we have. Natu- 
rally, the first need has been to de- 
fend our base. Not only is the se- 
curity of this country vital if the war 
is to be continued in Europe at all, but 
it was essential to ensure that produc- 
tion was not unduly interrupted in 
what is one of the main sources of 
supply of armaments to the United 
Nations throughout the world. We 
have therefore had to concentrate on 
the building up of our fighter force 
and of Coastal Command, which as- 
sists the Navy in the vital work of 
keeping open the sea lanes to this 
country. Then, after the entry of Italy 
into the war, we had to build up 
strong forces in the Middle East to 
prevent the enemy overrunning Egypt 
and securing access to all the Middle 
Eastern countries and the Indian 
Ocean, which form one of the main 
bastions in the defence of our Empire. 

We could not be strong everywhere. All we could do at 
first was to ensure that we were strong at the essential points 
and we had to accept that this could only be achieved at the 
expense of weakness elsewhere. Our relative weakness was 
accentuated by the strategical advantage possessed by the 
enemy with his central position and short lines of communi- 
cation. 

As a result we have met with many grave reverses which 
have given rise to severe criticisms of the RAF. To our great 
regret we have been unable to provide the air forces required 
in all places throughout the world and have thereby exposed 
land and sea forces to fighting under the disadvantage of in- 
adequate air assistance. Unfortunately this has been inevi- 
table. If we had dispersed our resources more than we have 
done we should have been weak everywhere and we should 
probably by now have lost the war. 

I am glad to say that the situation is now quickly improving. 
On the one hand, Germany has undertaken a great new cam- 
paign against Russia involving the dispersal of her air re- 
sources over a very large area and the addition of the powerful 
Soviet Air Force to the strength of the United Nations. On 
the other hand, large numbers of aircraft which have for some 
time been flowing to the RAF from the American factories are 
now making their weight felt. These factors, coupled with our 
own efforts, are bringing us rapidly to the time when the 
United Nations will have decisive air superiority over the 
Axis in all parts of the world. 

The importance of air superiority in battle was realised by 
many before the war. Our experience has shown it clearly for 
(Continued on page 234) 
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Jhe British have found a successful formula 
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in status to the Royal Navy and the Army. 
There has been much discussion, both in Britain and in 
America, whether the aircraft possessed by a nation should be 
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AIR CHIEF MARSHAL SIR CHRISTOPHER LLOYD 
COURTNEY, K.C.B., C.B.E., D.S.0., Air Member 
of the Air Council for Supply and Organisation 
since January, 1940, has held the peste of Deputy 
Director of Operations and Intell 
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de- tempted here is an entirely factual statement of how we in was a member of the Chatfield Expert Committee 
‘ 7 : 5 on the Defence of India. 
se- Britain organise and employ our aircraft in order to meet the 
war conditions and tasks with which we are confronted. Our island 
but situation, our world wide commitments, our proximity to 
uc- the European continent—all these conditions create problems 
in peculiar to ourselves it indispensable to maintain the cohesion and unity of the 
ae Although the RAF is a separate service, it would be a great Air Force. We are convinced of the necessity for the three 
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- of to wage a joint and, so to speak, three dimensional war; or fact of modern strategy is this. The main mass of our opera- 
this rather perhaps to wage one war simultaneously in the three tional aircraft must consist of fighters and bombers which can 
taly spheres of land, water and air. It is seldom realised that it be used successively for many different purposes. This ver- 
up is precisely because we are so profoundly convinced of its satility and flexibility is the supreme characteristic and neces- 
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Let us consider the bombers. The uses to which a force 
of bombers can be put are various. It be used, for ex- 


ample, to attack by land or sea the nmunications of an 


enemy force engaged with our own nd forces. We use ou 
bombers for this purpose when we attack the lines of com- 
munication of Rommel’s forces in Afri But we also use ou! 
bombers to attack the German productive system in the citie 
of Germany itself. 
Yet during the very weeks when we were c 
raids on Germany, identically th: 
switched for two nights to a pure 





tacked the German 1 
ship Tirpitz, at Trond} 
been, and some of them 





ne pomobders could have 
vel tock attacking the 
Heinkel works on one ni f the week, over Trondheim 
another night; and by the end of the week were attacking 
other targets in Germany like Kiel or Col 
that if, say, a third of our bombing force were permanently 
attached to the Navy, a third to the A id a third re- 
served for the bombing of German targets, an enorm 








Is it not clear 








us waste 

of effort would result? 
But there is an even more basic principle involved. The 
preliminary and continuing necessity in every air operation 
is to gain and maintain air superiority This can only be 


done by the destruction or neutralisation of enemy forces, 
either in the air or on the When once that air 
superiority has been won, and so long as it is maintained, air- 
craft of many kinds can be used to attack the enemy’s ground 
forces, his lines of communication and his Naval units and thus 
give decisive help to the Army and Navy. If, on the othe 
hand, an attempt is made to divert too many aircraft to these 
specialised tasks to the detriment of the effort required to 
gain and maintain air superiority, then air support cannot 
be given because the supporting aircraft are prevented from 
operating and are shot down. Specialised Army or Navy co- 
operation aircraft are not well suited to engage in the struggle 
for air superiority and need bomber support and fighter cover 
just as much as any other land or sea forces engaged with 
the enemy. 

This is one of the lessons of the Battle of Britain, when the 
German air force strove in vain to this indispensable ait 
superiority over these islands. Because the German air force 
never gained it, the formidable milita undertaking of an 
opposed landing on our shores across the English Channel 
(the first obstacle which held up the German panzers) could 
not be launched; and, it is not too much to say, the world was 
saved. On the other hand once air superiority has been won 
many types of aircraft can be used f 
An example is afforded by our Bristol Be 
designed and extensively used as a lor 


ground 








number of purposes 
fighter. Originally 
nge fighter especially 


for operation over the sea, the Beaufighter came to play a 
central part as a night fighter in the defence of our cities 
against the German raider. And finally, in Libya, once the 
indispensable prerequisite of air superiority had been won 


Coastal Com- 
effect 
unnon and machine 


Naval type Beaufighters, ally sent from 
mand for Naval co-opera 
(they have a heavy armament of botl 
guns) for the ground straffing of enemy troops and trans- 
port. They could not have been used in this way had the 
main force of short ht 

But, it may well be 
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ed, a types of aircraft so 
specialised that they can perform one, and only one, specific 
task? Yes, there are such complete specialised aircraft and 
we have made provision for them in our syst f organisation 
While the main force of bombers and fighters is capable of un- 
dertaking many functions and can be ned at will from one 
task to another, yet we have various types of aircraft 
can be used only in one particular w und these aircraf 





organised according] 
An example of such specialised 








hitherto, have operated from aircraft carrie 

erally of special desig: enable them t 

space available. This fact has beer gnised, and these air- 
craft are flown and ined embers of the Naval ai 
service who now yf the Royal Navy, n 
of the RAF. Thus tl has its own force of air- 





craft which is integrall self and which is used in 
Naval operations. It is e, however, that with 
the progress of design these naval types of 
to become variatior . 4 i 





aircraft are tending 





land-based designs. 





Land-based aircraft, however, take a great and ever in- 
creasing part in air operations over the sea. In our condition 
they are highly important for the hunting and destruction 
enemy submarines. We have therefore developed a large for« 
of these aircraft organised in the Coastal Command of tl 
RAF. 
use against enemy war and supply ships is also operating 
part of this force. As these Coastal Command aircraft ar 
either based on land, or are shore-based flying boats, the 
are manned and flown by members of the RAF. They a1 
however, under the “operational control” of the Admiralt 
The Admiralty, that is to say, states its strategic plan and re- 
quirements to the commander-in-chief, Coastal Command (an 
RAF officer) who operates his aircraft accordingly. 

Again there are certain types of aircraft which are special- 
ised for work with the Army. These aircraft are also manned 
and flown by members of the RAF, but are organised in an- 
other command—the Army Co-operation Command. 

The existence of these specialised sections of the RAF must 
not, however, lead anyone to suppose that the co-operation of 
the RAF with the Army and Navy is limited to the aircraft 
in Army Co-operation and Coastal Commands respectively, 
because all the fighter and bomber forces of the RAF are 
available and would be switched to operate in aid of either 
the Army or Navy or both, when the strategic plan of the 
higher command requires. 

Our bomber force assists the Navy by attacking a special 
Naval target such as submarine building yard or warship 
harbour; or by laying mines in enemy waters. Fighters assist 
the Navy when they attack a convoy of coasting steamers try- 
ing to make their way down the Channel. Or they may patrol 
over our coastal convoys. Bombers assist the Army when they 
destroy a factory like the Renault factory in Paris which 
was turning out tanks and motor vehicles in great quanti- 
ties for the German Armies. 

Air forces co-operate from their base at Malta when they 
sink a ship conveying tanks or other munitions to General 
Rommel’s army in Libya. They were co-operating in this way 
for several months before the offensive by the land forces was 
opened last November. 

Bombers and fighters co-operate also when the Navy or 
Army are themselves engaged in action with the enemy. Our 
bomber and fighter forces will be employed to the fullest pos- 
sible extent in furthering Naval or military plans by attacking 
these targets the destruction of which will best assist the com- 
bined plan, and in gaining and maintaining air superiority to 
free our own aircraft to act in close support and to prevent 
interference with our service forces by the aircraft of the 
enemy. 

Central control is, therefore, essential if the most effective 
help is to be given, the maximum concentration of air power 
is to be obtained and the maximum support afforded to the 
other services. 

Operating in separate and distinct sections they would be 
more liable to defeat in detail by the enemy air force which is 
itself under central control. 

These then are the reasons, as we see them, for the existence 
of the RAF in its present form. The Air Ministry, which is 
one of our major Government departments, analogous to the 
United States War or Navy Departments, is the headquarters 
of the RAF. At its head is a secretary of state, The Rt. Hon. 
Sir Archibald Sinclair, Bart., K.T., C.M.G., M.P. He presides 
over the Air Council consisting of 12 members, some of whom 
are civilians, some serving officers. This is, as it were, the 
cabinet of the Air Force, and runs the service as a whole. The 
senior service member of the Air Council holds the post of 
Chief of the Air Staff. This post today is occupied by Air Chief 
Marshal Sir Charles Portal, G.C.B., D.S.O., M.C. It is through 
him, a chief of the air staff, that the RAF is represented in the 
British higher command. For he is a member of the chief of 
staffs committee, which includes the chief of the Imperial gen- 
eral staff, representing the Army, and the First Sea Lord 
representing the Royal Navy. This chief of staffs committee ad- 
vises the prime minister and minister of defence, who is chair- 
man of the defence committee of the cabinet. 

I must now attempt, very briefly, g of 
the way in which the RAF is itself organised as a fighting 
force. It is divided into a series of commands. These com- 
mands are organised, partly on a functional, partly on a 
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SIR ARTHUR STREET, K.C.B., K.B.E., C.M.G., C.1.E., M.C., PERMANENT UNDER-SECRETARY OF STATE FOR AIR. 


As governing body over RAF operations, the Air Ministry 
is responsible for the conduct of Britain's aerial war. 


in the newly-formed Air Ministry flung open the windows 

of their offices and tossed bundles of documents hilariously 
into the streets below. Thus was heralded in the age of peace 
and plenty, which ended abruptly in 1931, when a Japanese 
army crossed the Chinese frontier into Manchuria. 

Meanwhile, the Royal Air Force, which, in 1918, was the 
largest in the world, had dwindled to insignificant proportions. 
The Air Ministry was correspondingly small. Slowly and 
reluctantly the British public came to realize that the years 
following “the war to end wars” were not the beginning of 
the millennium but the uneasy prelude to a world upheaval 
in which the peace-loving nations would be forced to take 
up arms in spite of their principles and in defence of them. 
So the RAF started to grow again and with it the Air Ministry 

very slowly at first but with ever-increasing momentum as 
the warning notes grew louder. 

In 1933, a sinister tyrant became master of Germany and a 
stream of refugees spread tales of brutal persecution and 
preparation for war. A year later, a modest dose of expansion 
was prescribed for the RAF. There were to be four new 
squadrons at once, followed by 11 more in 1935 and 1936. 
Events in Europe were soon to lead to successive enlargements. 

The planning then was on sound lines and the outbreak of 
war found Britain with an Air Force which, though woefully 


Wis: Armistice was declared in November, 1918, the clerks 
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small, was in quality more than a match for its adversaries. 
Schemes were drawn up by the Air Ministry in those pre-war 
days for the expansion of the aircraft industry. “Shadow” 
factories were projected to be kept on a care and maintenance 
basis until the emergency arose. Reserves of essential stocks 
and materials were laid down. Today, the Ministry of Air- 
craft Production—a war-time off-shoot of the Air Ministry— 
controls the operation of a vast production machine and it has 
had great success in overcoming the problems of large-scale 
production in wartime. But a share of the credit is due to 
those Air Force officers and civil servants who, in the years 
before the war, designed the machine and settled the shape 
it takes to-day. 

As the tempo of events quickened, as the Italians showered 
the blessings of civilisation (in the form of high explosives 
and poison gas) on the defenceless Abyssinians, as Hitler re- 
militarised the Rhineland, invaded Austria, seized Czechoslo- 
vakia and attacked Poland, the Air Ministry made a prodigious 
effort to catch up with the growing and formidable air power 
of the Germans who had started to build up their forces at 
a time when we hoped, prayed and half-believed that to start 
a second world war was a form of lunacy to which no sane 
nation would succumb. Slowly we realised that other than 
sane people had to be reckoned with. 

The sudden expansion of the RAF led to a corresponding 
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THE GOVERNING BODY OF 





SIR CHARLES F. A. PORTAL 


SIR ARCHIBALD SINCLAIR 


The Rt. Hon. Sir Archibald Sin- 
clair, Bt., K.T., M.P., Sec- 
retary of State for “Air, President 
of the Air Council. He is 52, 
joined the Army in 1910, entered 
politics after the last war, has had 
@ brilliant career in Parliament. 


CAPT. HAROLD H. BALFOUR 


Capt. the Rt. Hon. Harold Har- 
rington Balfour, M.C., M.P., Pars 
liamentary Under-Secretary of 
State for Air (House of Com- 
mons), Vice-President of the Air 
Council. He is 45, was in the 
R.F.C. in 1918, is still a flyer. 


LORD SHERWOOD 


Parliamentary Under-Secretary of 
State for Air (House of Lords), 
Lord Sherwood is 44. As Sq.Ldr. Sir 
Hugh Seely he commanded an RAF 
squadron which fiew in France and 
the Battle of Britain. He entered 
politics in 1923, now is a baron. 


Air Chief Marshal > Charles 

. A. Portal, G.C.B., D.S.O. and 

Bor, M.C., Chief of the Air Staff, 

is 49, fiew in the last war. Once 

during a flight he shot at the Ger- 

man ace Immelman with a rifle, 
hitting his plane. 








SIR CHRISTOPHER COURTNEY 


AIR MARSHAL PHILIP BABINGTON 


Air Marshal Philip Babington, C.B., Air Chief Marshal By Christopher 
M.C., A.F.C., is 48 and, during awe egg K.C.B., C.B.E., 
the last war served in the infantry D.S.0., Air ember for Supply 
before transferring to the R.F.C. and Organisation, is 52 and has 
He was awarded the M.C. for dis- held commissions in all three fight- 
tinguished service in the field, has ing services. He has served ex- 

een in the RAF ever since. tensively in India and Middle East. 


expansion of the administrative machine in the Air Ministry. 
Once the Ministry was housed in one building. Now, in the 
third year of war, it is spread over 60 buildings and 10 towns. 
The telephone directory, giving the names of its officials, runs 
into 150 pages of close print. Inevitably, there was a great 
dilution of experience and a heavy burden was placed on those 
few experienced officials who carried through the transition 
from a peace to a war footing. 

With the outbreak of war, staffs were evacuated from Lon- 
don to the provincial towns so as to be less vulnerable to air 
attack. This brought in its train a number of administrative 
problems. Officials had to be billeted in overcrowded towns, 
while there were difficulties in keeping contact between 
branches once working side by side and now separated by 
hundreds of miles. 

At the same time a large number of the younger civil serv- 
ants, whose experience was just beginning to be of value to 
the Ministry, were called up for service with the fighting 
forces. Meanwhile, expansion continued apace and there had 
to be large importations of inexperienced staff, many of them 


women. They rose nobly to the occasion. Somehow the peace- 
time standards of efficiency had to be maintained and even im- 
proved. A delayed decision might lose a battle; a wrong de- 
cision might lose the war. There was great need for secrecy 
and the army of temporary civil servants, who now form a 
large proportion of the junior staff, had to be taught to be 
security-conscious. A word carelessly spoken abcut the secrets 
of radiolocation or the performance of our fighters might 
have lost us the Battle of Britain. By the diligence and zeal of 
the Air Ministry’s officialsk—RAF officers and civil servants 
alike—these difficulties have been overcome and though there 
will always be critics, the truth is that the Air Ministry in 
wartime functions as an efficient business organisation, larger 
in scope than the biggest commercial set-up—an oil company, 
a railroad or a steel corporation. 

At the apex is the Air Minister, whose full title is Secretary 
of State for Air. Subject only to overhead decisions by the 
War Cabinet on major questions of policy, he has sole and un- 
divided responsibility for the business of the Air Ministry and 
on him falls the burden of defending its actions in the House 
of Commons, of which he is a member. He is assisted in his 
arduous duties by two junior Ministers, the Parliamentary 
Under-Secretaries of State. One is a member of the House 
of Commons. The other is a member of the House of Lords 
and represents the Air Ministry in the upper house. 

The Air Council is the governing body of the RAF, and 
orders from the Air Ministry to RAF formations are issued 
“By Command of the Air Council.” The Secretary of State 
presides over the Council. The Parliamentary Under-Secretary 
of State (Commons) is its vice president. The Parliamentary 
Under-Secretary of State (Lords) is one of its members. 

The Air Council also includes the executive heads of the 
chief departments into which the Air Ministry is divided: — 
(1) The chief of the air staff (planning, operations, tactics, 
intelligence), (2) the air member for personnel (personnel 
management, welfare and health of RAF and WAAF per- 
sonnel at home and overseas), (3) the air member for supply 
and organisation (supply and servicing of equipment, logistics, 
transportation, civil engineering), (4) the air member for 
training (combat and flight training of aircrews and technical 
training of ground staff), (5) the permanent under-secretary 
of state (policy, exchequer, purchases, accounts, public rela- 
tions and administration). All these, except the last who is a 
civil servant, are high-ranking officers of the RAF. The chief 
of the air staff, as an air chief marshal, has the same rank as 
the air officer commanding-in-chief of Fighter, Coastal and 
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AIR MARSHAL A. G. R. GARROD 


Air Marshal Alfred Guy Roland 
Garrod, C.B., 0.B.E., M.C., Rhodes Freeman, K. 

D.F.C., is 51 and ona officer M.  * oe of the Air ‘Staff, 
who entered the R.F.C. during the is 52. In 1936 he was appointed 
last war. He has served in the to the Air Connetl as Air Member 
Middle East and, in 1940, was ap- for Research and Development. 
pointed Air Member for Training. He, too, was in the R.F.C. in 1918. 


SIR WILFRID FREEMAN 
Air Chief Marshal Sir herw 
.B., D.S.O., 


other operational Commands of the RAF, but he is in effect 
No. 1 man of the RAF. Civilian experts in administration work 
in the departments of the “air members”; and RAF officers 
work alongside civilians in the department of the permanent 
under-secretary of state. This integration of RAF officers and 
civil servants working in close harmony and understanding 
each other’s qualities and limitations is a valuable feature of 
the organisation. 

There are four other members of the Air Council who are 
not heads of any Air Ministry departments. One is the vice 
chief of the air staff. One advises the Air Council on financial 
and kindred questions. The other two belong to the Ministry 
of Aircraft Production. 

The Air Council may be likened to the board of directors of 
an industrial undertaking. Its main job is to keep the RAF in 
the air, well-trained, well-equipped, fighting fit and punching 
the enemy all the time where it hurts most. Its chief func- 
tions are therefore administrative and executive but it also 
acts in a judical capacity. Thus, it reviews the sentences of 
courts martial which it can reduce but not increase; and it is 
the High Court of Appeal to which persons subject to the 
RAF code of discipline can apply for redress of grievances, 
real or imagined. 

The organisation of the Air Ministry does not end with the 
departments controlled by the Air Council. The civil aviation 
department, which in wartime directs the resources of British 
ctvil aviation at home and overseas in the interests of the war 
effort, comes under the secretary of state for air, although it 
is administratively controlled by the permanent under-secre- 
tary of state. 

The meteorological office, which performs the ali-important 

vice of giving the RAF the weather reports without which 
no operation could be successfully planned, is in itself a vast 
organisation with stations scattered throughout the world. It 
serves the Army and the general public as well as the RAF. 
Like the department of civil aviation, it is responsible to the 
secretary of state for air and is controlled administratively on 
his behalf by the permanent under-secretary of state. 

So much for the “high-up” organisation of the Air Ministry. 
What of the men and women who spend their days (and often 
their nights as well) serving the great machine? In a bomb- 
proof basement officers of the WAAF are decoding secret 
messages, telegraphed or radioed from all parts of the world; 
elsewhere, Air Force officers are engaged in perfecting arrange- 
ments for co-operating with the Royal Navy in the protection 
of convoys; others are calculating the number of spare parts 


SIR HAROLD HOWITT 


Sir Harold Gibson Howitt, D.S.O., 

M.C., F.C.A., is 56. At the out- 

break of the present war he was 

appointed an additional Member of Controller of Air Research in 1918; 

the Air Council to advise on finan- 1927-29 Permanent Secretary of 

cial matters. He is a veteran of the Department of Scientific and 
the last war. ndustrial Research. 


SIR HENRY TIZARD 


Sir Henry Thomas Tizard, K.C.B., 
A.F.C., F.R.S., is 57 and served as 
a pilot in the last war. Assistant 





AIR MARSHAL F. J. LINNELL 


SIR ARTHUR STREET 


Air Marshal Francis John Linnell, > Arthur Street, K.C.B., K.B.E., 

- -, is 50 and Controller C.M.G., C.1.E., M.C., Permanent 
of Research and Development in Under-Secretary of State for Air, 
the Ministry of Aircraft Produc- had a distinguished career in Civil 
tion. Appreciation from the Air Service before being appointed to 
Council says he has ‘‘contributed his present post. He was in an in- 
ore to efficiency of RAF wire- fantry regiment in the last war. 
iess."* 


to be sent with a consignment of aircraft to the Russian front; 
in another room you may find a civil engineer poring over the 
plans for a projected oil storage; elsewhere, a civil servant 
will be negotiating the price of a large supply of material and 
a big deal will be put through. There is almost no limit to the 
diversity of jobs which are being done in the Air Ministry 
and people of all walks of life jostle each other in its corri- 
dors: cabinet ministers, stenographers, journalists, air mar- 
shals, engineers, administrators, aviators and technicians. 

They are all actuated by a spirit of vital urgency. They 
know that they must put every ounce of effort into their job 
to hasten the day of victory. But they are also imbued with 
a sense of humility; for where their labours end the work of 
the RAF begins, and they know that however much they toil 
they would achieve nothing were it not for the skill and valour 
of the officers and men of the RAF engaged in writing victory 
in the skies. One and all, they are inspired and sustained by 
the knowledge that they are of service to the brave youth who 
fly and fight and die that freedom may live. 

END 





BOMBER COMMAND 


Methodically smashing German industry to 
bits, the Bomber Command leads the RAF offensive. 
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The Operations Room at Bomber Command Headquarters. At desk in foreground is Air Chief Marshal Sir 
Richard Peirse, former Air Officer Commanding-in-Chief, Bomber Command. Maps show bombing objectives. 


by 


AV ten 


AIR MARSHAL SIR ARTHUR T. HARRIS, K.C.B., 
O.B.E., A.F.C., COMMANDER-IN-CHIEF BOMBER 
COMMAND, was born in Cheltenham, Gloucester- 
shire, in 1892. Prior to the outbreak of World 
War | he had been a tobacco planter in Rhodesia, 
and, in October, 1914, joined the Ist Rhodesia 
Regiment and transferred to the Royal Flying 
Corps in November, 1915. He was in command 
of the first night flying experimental detachment 
for the defence of London against Zeppelins. He 
commanded the RAF in Palestine and Transjordan. 
He was appointed to his present post in Febru- 
ory, 1942. 


Command is to follow the course of a typical operation 

from the moment when it is decided upon. Tonight, let 
us say, 250 bombers are to attack the port installations and 
the Heinkel aircraft factory at Rostock. In addition, there 
will probably be an attack by less experienced crews on an 
objective nearer home, and a number of aircraft will be laying 
mines in enemy waters. We, however, will trace only the 
progress of the attack on Rostock. We will watch the orders 
go from Command to Groups and from Groups to Stations, 
and see reports of the attack return along the same channels. 

The general policy of bombing, which includes the Baltic 
ports as objectives, is decided at the Air Ministry. At Com- 
mand the decision is made to attack Rostock itself, in prefer- 
ence to some similar objective, on this particular night after 
considering various strategical and tactical factors and also 
the weather forecast. 

The figure of 250 bombers to be despatched is decided after 
considering the type and importance of the target, the degree 

urgency of the attack, the effect required and the number 
f aircraft and crews available. The period of moon and 
probable state of the weather, not only over the target but 
1 route and also over the home bases at the time of take-off 
and landing, must also be taken into account. 


Tec best way to understand the organisation of Bomber 





It may be decided to get the attack over within an hour in 
order to have a heavy concentration of bombers over the 
target at any one moment, so that the defences may be satu- 
rated, the guns and searchlights being unable to converge on 
a single bomber at one time. Or it may be decided to attack a 
target with bombers coming in at intervals throughout the 
night. If the weather is uncertain, or other difficulties are ex- 
pected, an alternative target may be chosen. The crews attack 
the alternatives only if they cannot make the primary target. 
The type of load the bombers are to carry is considered, from 
incendiaries to the heaviest high explosive bombs. The type 
of bomber most suitable for each stage of the attack is also 
decided. 

Our attack on Rostock is a night attack, and the plan is 
worked out early on the preceding morning. When the plan 
is made, orders go without delay to the Bomber Groups. Each 
Group commander decides what squadrons are to operate and 
works out the exact bomb loads, the time to reach the target, 
and other tactical data, in more detail than is done at Com- 
mand. The more detailed orders are then sent on to the Sta- 
tions concerned. 

At the Station all the particulars about the target are looked 
up in secret reference files. Here is found a detailed account 
of the nature of the target. Large scale maps and photographs 
show the Heinkel works, the railway stations, the docks, the 
town and other details, such as the most prominent landmarks. 
With the maps is a concise explanation of the importance of 
the target. : 

The operations and intelligence officers set out all the avail- 
able data in the most suitable form, and place it at the disposal 
of the officer who is to conduct the “briefing’—that is, 
the instruction of the bomber crews on their night’s work. 
The briefing is done either by the Station commander or the 
commanding officer of one of the Squadrons operating. The 
latter is a wing commander, and is probably going on the raid 
himself. 

The crews detailed for the night’s operation assemble for 
briefing at, say 3:30 p.m. At that time a hurdred or so young 
men are seated in a big room. Covering the wall in front of 
them is an immense map of northwest Europe on which is 
stretched a tape showing the route to the target. On the other 
walls are other maps showing details of enemy defences and 
photographs of the target. 

The briefing officer begins with a few words about the impor- 
tance of the target. He tells the crews the latest estimate of 
the proportion of German aircraft production for which the 
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Shortly after their arrival in England these pilots of a New Zealand Bomber Squadron of the RAF 


distinguished themselves in action against the enemy. Their squadron leader received the D.F.C. 


Heinkel works is responsible. He explains that the neighbour- 
ing town of Rostock itself contains many objectives of military 
importance, such as docks, U-boat building yards, and sub- 
sidiary Heinkel factories. The curtains of the room are drawn 
and the plan of the target is shown on the wall by the epidia- 
scope. 

This squadron, perhaps, has been ordered to make special 
low level attacks on the Heinkel works, while other Squad- 
rons are bombing elsewhere. The officer who is briefing warns 
the pilots not to be distracted by smoke and flames, which 
they will certainly see arising from other objectives or from 
decoy fires, but to use these merely as landmarks by which to 
pin-point their position so that they may be sure of finding 
the big assembly sheds of the aircraft factory. He then ex- 
plains the route out and back. 

His whole talk has not taken more than 10 minutes. He is 
followed by the station meteorological officer, who forecasts 
the weather likely to be encountered during the flight. Navi- 
gation, signals and armament officers give their 
advice and instructions. All queries, however 
detailed, are answered. As a postscript, the 
station commander offers his advice and en- 
couragement, and perhaps reminds the crews 
that they are also carrying leaflets and must 
ensure that their early morning “news deliv- 
ery” reaches the proper areas en route. 

What of the crews, their thoughts, their feel- 
ings? Some sit studiously, note-taking. Some 
show ill-concealed impatience for action rather 
than words. Most are imperturbable, sitting 
back, drawing periodically at a pipe or ciga- 
rette. All have spent the previous hours in- 
specting and testing the equipment of their 
aircraft, culminating in a final test flight to 
check everything to the last detail. 

The briefing over, the silence of the room is 
broken by a hubbub of voices as the crews dis- 
cuss the job in hand among themselves. Then 
they leave to se* about their particular tasks. 
No one who has attended the briefing must 
leave the station; they are in possession of in- 
formation which would be invaluable should 
any hint of it reach the enemy during the next 
few hours. But the crews still have a lot to do 
before the time of take-off. Each must plan 
exactly what is to be done in every circum- 
stance. Navigators work out courses, the ef- 


fects of the forecast winds at different heights and the stars 
most likely to aid them, or discuss with the pilot probable 
fuel consumption at different air speeds, and all the other 
complicated problems of their craft. Wireless operators check 
their lists, ground station frequencies and their call-signs. All 
require, and get, a hearty meal. 

The time comes to get going. There is a move to the crew 
rooms to put on flying clothing. The dressing up, the checking 
of parachutes and “Mae Wests”—these the life-saving inflatable 
waistcoats which the crews wear in case their aircraft has to 
come down in the sea—takes some time. Tenders call to take 
the crews out to their aircraft a good 45 minutes before the 
actual time of take-off. It may be a mile across the aerodrome 
to the aircraft. When they reach it there are still a good many 
things to do. 

The captain of the flying crew speaks to the men of his main- 
tenance crew who are gathered round the aircraft. He ques- 
tions them to see that any minor adjustments which he has 


H.M. King George is a frequent visitor to RAF stations. Here he listens 
as bomber crews receive final instructions before setting off on a raid. 
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Nearness of chief RAF bombing objectives is vividly portrayed on this scale map. Naples, Italy, far- 
thest point is about 1,100 miles from London. Thousand-plane raids are directed against these centres. 
asked for since the last flight have been duly made. The gun- The pilot turns her head into wind. Facing him is a mile and 
ners climb into their turrets and check over the complicated more of concrete runway. All he can see of it is a line of 
mechanism of their guns. The navigator gets out his charts closely shaded lights along its edge, a dimly lit street disap- 
and clamps them down on the chart table, like a draughtsman pearing into murky perspective. Exactly on time the signal 
ttling down to a quiet day’s work in his office. lights at this end of the flare-path change to green. The pilot 
When all this final checking and settling down of the crew opens out all four engines. The aircraft begins to roll down the 
»ver there may be no more than 15 minutes to go to the runway. The weight shift from tail to wheels, from wheels to 
time of take-off. It is time to start up. wings as the pilot gently eases back his control column. Before 
The starting of a four-engined bomber is an impressive busi- the runway ends they are airborne, before the boundary lights 
ss. The aircraft looms black and ominous in the night. In they are gone. 
» glimmer of dimly shaded lights, orders are passed and re- Queuing up behind are eight or 10 other bombers. The in- 
ited in a queer cryptic jargon—“port outer ready” ... “star- stant the first has left the second takes its place. Ten may be 
ard inner ready” ... “contact.” The engines grumble into off in as many minutes. Each circles once before setting course 
The grumble becomes a growl, the growl a roar. From for the objective—five or six hundred miles away, in the heart 
it of the darkness the roar is echoed and re-echoed as other of Europe. 
reraft come to life at distant dispersal points. For those who remain on the Station there may be five hours 
The ground crews stand clear as the pilot tests his engines. or more of waiting. In the small hours of the morning the 
He waves to them to pull away the chocks from the wheels. Station commander and other senior officers assemble in the 
He holds the aircraft on its brakes with the engines idling; a control tower. For them the most anxious moment of the 
soft hiss as the brakes release, and 30 tons of bombs and bomber operation is at hand. The first thing that they hear may be 
roll smoothly forward into the darkness. the drone of returning engines—or it may be a voice easily 
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AIRCRAFT OPERATED BY BOMBER COMMAND 


The Douglas "Boston" has been effectively used by the RAF 
as the spearhead of its daylight attacks in Northern France. 


Handley Page ‘'Halifax" carries nearly six tons of bombs. 
Its four Rolls Royce ‘'Merlin'' engines provide 4,700 h.p. 


The Short "Stirling" can carry a load of eight tons of bombs at a speed of nearly 300 m.p.h. at 


14,000 feet altitude 


recognisable as that of one of the pilots, speaking on the wire- 
less telephone to the control room. 

There is a crackle from the loud speaker as it clears its 
throat; a voice tells them that “‘P’ for Peter” or ““T’ for Tom- 
my,” or whoever is talking, is approaching the aerodrome at, 
say, 5,000 feet. Communication established, instructions for 
landing and permission to land are telephoned to him. Usually 
WAAF telephone operators carry out this responsible task. 
Women’s voices, being usually clear, are particularly suitable 
for wireless telephony. 

This first aircraft looms out of the night. All the pilot sees 
is the shaded narrow gleam of the flare path. The watchers 
in the control tower see him land and taxi off to his dispersal 
point. Two or three more of the squadron are by then prob- 
ably in radio contact. They are instructed to circle the aero- 
drome at various heights. One by one they are brought in to 
land. The Station commander checks them off his list as they 
come in. Will there be one or two missing, or will they all 
come back? That is the silent query occupying every mind. 
On the four highly successful Rostock raids our losses were, 
in fact, extremely small. Many squadrons had no casualties 
at all. On other nights they are not so lucky 

Next door to the briefing room in the headquarters block is 
the interrogation room. There the returning crews assemble. 
The first thing they do is to take a cup of hot tea or cocoa from 
the orderiies. Then they begin to tell the intelligence officers 


Four 1,600 Bristol ‘Hercules 


engines provide power for. 87-foot long craft. 


about the raid. Almost before they have spoken you know 
whether it has been a success; the crews show it at once in their 
faces, in their whole demeanour. They have seen the lurid 
sight of flaming factories. They know they struck home. 

They have to give a detailed report. The captain fills in a 
questionnaire, in which he says exactly what he saw where his 
bombs fell, what the defences were like, the intensity of anti- 
aircraft fire, whether he was caught in searchlights. When he 
has finished, he and his crew go and sit down round a desk 
over which an intelligence officer is presiding. Here they go 
through the form together amplifying and clarifying. They 
talk over every incident of the trip. The intelligence officer 
records everything they saw and did. 

This interrogation provides the material for the initial re- 
ports on the night’s attack. Everything of consequence is 
summarized and teleprinted to Group Headquarters and 
Bomber Command. The reports of the crews give a very good 
idea of the degree of success of the attack. Often they contain 
the only evidence that can be gained about the enemy’s de- 
fences, the tactics of German night fighters and the like. But 
at Group Headquarters and Bomber Command the evidence 
of the crews is only taken as a preliminary report on the dam- 
age done to the target. 

More and more, as the offensive against Germany has de- 
veloped, the importance of photographic evidence has in- 

(Additional photographs, page 55; text page 56) 
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AIRCRAFT OPERATED BY BOMBER COMMAND 


(Continued from page 50) 


With a maximum speed of 245 m.p.h., the Armstrong Whit- Handley Page "Hampdens," with top speed of 265 m.p.h., 
worth "Whitley" bore the brunt of RAF's early operations. have been blasting the enemy since the outbreak of war. 


The Avro "Manchester" was for a time the fastest twin-engined bomber flying in the RAF. It now is be- 
ing superseded by the Avro "Lancaster." Performance data on this new aircraft are restricted. 


The Bristol ''Blenheim" is used with equal success in bomber The Vickers-Armstrong "Wellington" is another veteran of the 


or fighter operations. Its maximum speed is 285 m.p.h. opening phases of the war. It carries 4,500-pound bomb load. 














disclosed until it had participated in the daring 


creased. As many night photographs as possible are taken 
during the attack. These provide positive evidence that the 
aircraft has been over an area which includes the target. 
Night photographs also show the size of fires and sometimes 
the bursting of bombs, but they cannot show the precise extent 
of the damage. For this it is necessary to wait until a recon- 
naissance aircraft has flown over the target in daytime and 
photographed it. Then, and only then, is Bomber Command 
satisfied that the work has been completed 

So much for one of countless operations. Organisation, air- 
craft and men are prepared for operations whenever conditions 
are suitable, for as long as the war may last. Night and day 
as conditions allow, from Norway to Italy, from the Atlantic 
to the borders of Poland, Bomber Command aircraft range on 
their missions. Farther, faster with ever-increasing loads, in 
ever-increasing numbers. It is for the enemy to cry “Enough.” 

The first British bombs fell on the soil of the German main- 
land on the night of May 11, 1940, when a force of 18 Whitley 
bombers attacked railroad communications behind the lines 
of the German advance across Flanders and the Low Countries 
Light bombers of the Command, at that time Blenheims, also 
endeavoured to stem the onrush of the attack by desperate and 
costly sorties against immediately threatening enemy concen- 
trations. 

After the fall of France, Bomber Command had a defensive 


Bomber Command's new four-engined "Lancaster." 





The existence of this 30-ton aircraft was not 


daylight raid on the Diesel works at Augsburg. 


role to play. This country, from which alone air attacks 
against Germany could be launched, was itself faced with the 
threat of invasion. 

This defensive phase was at its height in the late summer and 
autumn of 1940. The German High Command had collected 
some 3,000 barges in the “invasion ports” in the Channel and 
the Low Countries. They intended to use these craft to bring 
an invading army, flushed with victory, to British soil. Ow 
bombers did immense destruction in all the ports from which 
the Germans had planned to sail. Hundreds of the invasion 
barges were wrecked, and large quantities of equipment and 
stores at the docks were destroyed. Today only a very small 
part of Bomber Command’s effort is directed against these 
harbours—just enough to keep them sweet. 

Long range bombing attacks were also made against a num- 
ber of industrial targets in Italy. Thus, Mussolini, who had 
envisaged easy money from an easy war, and whose role of 
jackal had set him to licking his chops under the Nazi table, 
received nothing more palatable than a meal of high explosive 
and incendiary bombs. The material damage was light; it 
may have been repaired long ago; but Italian morale has never 
since recovered. 

There has always been the closest co-operation between the 
Navy and Bomber Command. Target after target of naval im- 
portance has been heavily attacked. The great dockyards at 


Armourers store the ''eggs'’ aboard a Short "'Stirling'’ for transport across the North Sea. The big four- 


engined craft has a wing span of 99 feet and its loaded weight is 70,000 Ibs. Its crew numbers seven. 
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Bombers heading for the night's target 
are checked by Flying Control Officer. 


A Vickers-Armstrong "Wellington" bomb- 
er silhouetted as it heads for Germany. 


Kiel, Hamburg, Bremen, Wilhelms- 

haven and Brest have been fre- 

quently, heavily and _ successfully 

raided. Our light bombers, now re- 

inforced by American Bostons, have 

constantly attacked enemy shipping. 

U-boat bases along the whole coast 

of western Europe from the Baltic to 

Lorient and Bordeaux have regu- 

larly received the attention of 

Bomber Command. Bomber Com- 

mand has done.most of the mine- 

laying along the same long coast-line. History will show 
enemy shipping losses in our air-laid minefields as a major 
contribution to the outcome of the war. 

Throughout this time the bomber force has been gradually 
increased, not only by the addition of more aircraft and aero- 
dromes, but also by the replacement of existing types by the 
four-engined heavy bomber, capable of carrying three times 
the load of the medium and 10 times the load of the light 
bomber. The rate of expansion has been determined not only 
by the rate of production and the supply of raw materials 
from across the Atlantic, but also by Britain’s manifold com- 
mitments in the other world-wide theatres of war. There have 
had to be many diversions. Nevertheless, there is now at our 
disposal a powerful offensively-equipped and offensively- 
minded force with a well-earned reputation for causing dam- 


Upon their return from bombing missions, flight crews give 


comprehensive report of operation to Intelligence Officer. 





age to the Nazis’ war machine and dismay to the 
German High Command. 

Bad weather may hold up the offensive. But 
nevertheless Bomber Command all the time pins 
down at least 1,500,000 Germans in active or 
passive defence against bombing and sea mining 
including 700,000 fully trained troops handling 
searchlights and antiaircraft guns. A typical spell 
of bad weather occurred this last winter, but with 
the spring the offensive was resumed. 

On the night of March 3, the great Renault 
works near Paris were attacked. It was impossible 
to allow the Germans to use unchallenged the 
great industrial plants of France for the produc- 
tion of tanks, aeroengineS, lorries and other mili- 

tary equipment. That night, in the 
short space of two hours, a force of 
bombers destroyed the largest of 
these French plants. This one raid 
robbed the Germans of all the ar- 
moured fighting vehicles and trans- 
port of five motorised divisions fo1 
a long period. 

Our offensive was then switched tc 
the Ruhr—the most highly indus- 
trialised region of Germany. In 
April, 12 of our heaviest four-en- 
gined bombers—Lancasters—made 2 
daylight attack on the great M.A.N. 


Ground staff officers gather to “count 


in" planes returning from bomber raid. 





Works at Augsburg in central Germany where submarine en- The proof of the bombing is in the seeing. Here a compos- 
gines are produced. Although our bombers suffered heavy ite of reconnaissance photographs shows damage done by RAF 
losses they destroyed the main assembly sheds of the works, when it rained thousands of bombs on Baltic port of Rostock. 
proving that, although as yet at a high cost, it is possible for 
us to pick out key industrial points in Germany and destroy 
them by means of daylight raids. At the end of the month Cologne, target of RAF's first thousand-plane bombing raid 
Rostock and Lubeck, two Baltic ports of importance, were May 30, 1942. Light patches show large areas blasted by high 
devastated in the most successful night attacks which had taken explosive bombs. Great havoc was also caused by incendiaries. 
place up to that time. The greater part of May 
was marked by the reappearance of weather un- 
suitable for bombing, but on the last night of the 
month fine weather returned. 
We seized the opportunity by mounting the 
sreatest air raid of the war. Considerably more 
than 1,000 bombers were sent over the great 
Rhineland city of Cologne to deliver their loads 
of incendiaries and high explosives within the 
space of 90 minutes. Two‘nights later over 1,000 
aircraft were despatched to the key industrial 
area of the Ruhr. 
These were more than air raids; they were 
world events. As it has become impossible to 
hide the damage which was inflicted—in the 
Cologne raid in particular, the whole world has 
come to realise the vulnerability of Germany to 
air attack. We have obtained conclusive photo- 
graphic evidence from our reconnaissance ma- 
chines which tells us the extent of the damage. 
You will have seen accounts of it in the news- 
papers. It is particularly gratifying to us to see 
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that the largest areas of devastation include the most important 
industrial plants in the whole city of Cologne. It might be 
thought that the world wide repercussions of these great raids 
were out of proportion to the amount of actual material dam- 
age done; for although that damage is very serious, yet it is 
perfectly true that it is not enough in itself decisively to im- 
pair the war-making ability of Germany. But with an instinct 
which, as so often is correct, the people have grasped not 
merely what has been done, but what can be done. 

It must not be thought that we can immediately mount raids 
on this scale every night or even every week. On the other 
hand, we have already given proof that the occasional under- 
taking of a raid of this sort does not impair our capacity to con- 
tinue our steady but ever increasing and ever more deadly 
raiding of Germany on a smaller but still very heavy scale. 
The raids on the ports of Bremen and Emden were, for ex- 
ample, particularly successful. Very heavy damage to the 
shipbuilding and submarine-building yards at Emden was 
effected. 

Germany lies open to our attack. Already, by means of the 
efforts of the RAF alone, raids of 1,000 bombers can be under- 
taken. As everyone knows, we are about to welcome bom- 
bardment squadrons of the United States Army Air Forces. 





Henceforward the attack will be intensified. Germany faces 
an air attack which will make the bombing of Britain in the 
winter of 1940-41 insignificant. The weight of attack, the dam- 
age and the destruction will ascend in a devastating crescendo 
We can never have too many heavy bombers. British produc- 
tion of them is becoming very large. The United States Army 
Air Forces will soon base an ever increasing number of its 
heavy bombardment squadrons on British airfields. You can- 
not send too many. Every ton of bombs which U. S. heavy 
bombers drop upon Germany will shorten the war and will 
save the lives of thousands of American and British soldiers 
in the final conquest of Germany. We will bomb Germany so 
persistently and so severely that her powers to make war will 
be crippled. We will bomb her for all the world—especially 
Italy and Japan—to see and to ponder. The way is clear. The 
proofs—Lubeck—Rostock—Heinkels—Renaults—Cologne — Es - 
sen—Bremen—Emden, and a dozen others—are there. Ger- 
many’s air power is declining. That of Italy had declined 
earlier for her heart is not in this war. The United Nations 
have only begun their climb to production. No Power, n« 
combination of Powers, can hope to stand against that rising 
tide. 

END 


Accuracy of RAF's bomb aimers in hitting military objectives "on the head" is vividly revealed in this 


reconnaissance photograph of havoc after Bomber Command visited the Renault Works, Paris. 











Belen ee GLO VAVAND 


England owes its very existence today to these grim, young 
fighting pilots who outfought destiny with a handful of airplanes. 





Four-cannon Hawker “Hurricanes.” 








62 


FIGHTER 


. 
Sisto Dover. 


single policy—to attack the enemy wherever he can be found 

within fighter reach. 

This offensive policy has been pursued with ever-increasing 
strength since the end of the Battle of Britain, when the Com- 
mand met its responsibility for the protection of Great Britain 
against air attack by the decisive defeat of a numerically su- 
perior force. Today Fighter Command carries the war to the 
enemy in a constant series of day and night attacks which are 
in themselves the best form of defence and the precursor of 
that complete air supremacy which is essential to final victory. 

Under the control of Fighter Command are all fighter squad- 
rons in the United Kingdom and, as they are integral parts 
of the air defence organisation, such allied services as the 
antiaircraft guns and searchlight batteries, the Royal Ob- 
server Corps, and the balloon barrage are also subject to the 
operational control of Fighter Command. Upon Fighter Com- 
mand rests also the responsibility for initiating civil air raid 
warnings throughout the country. 

The fighter squadrons are based on airfields, allocated ex- 
clusively to fighters and distributed over the length and breadth 
of the country. Two, three or more fighter squadrons may 
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AIR CHIEF MARSHAL SIR SHOLTO DOUGLAS, 
K.C.B., c., D. -» has been Air Officer Com- 
manding-in-Chief, Fighter Command, since Novem- 
ber, 1940. Born in 1893, he was educated at Ton- 
bridge School and Lincoln College, Oxford, then 
joined the Army in 1914 as 2nd Lieutenant Royal 
ield Artillery. In 1915 he joined the R.F.C., at- 
taining the rank of lieutenant colonel. Was 
awarded M.C., D.F.C., and Croix de guerre. One 
of his squadrons, No. 84, shot down 201 German 
planes. He has been an ae on air fighting 
ever since; his RAF Staff Coliege lecture on the 
subject has become a standard work. He was As- 
sistant Chief of the Air Staff, 1938-40, then Deputy 


Chief of the Air Staff in 1940. 








share a common airfield and day and night fighting units may 
operate independently from the same base. 

In daylight, fighter squadrons detailed for defence duties do 
not normally maintain patrol lines on the off chance of meet- 
ing the enemy. The range of modern fighters is too limited to 
make such a system either practicable or tactically sound, so 
for daylight defensive purposes the fighter squadrons do not 
leave the ground until it is known that there are enemy air- 
craft to be intercepted and attacked. 

In place of the daylight standing patrol it is the practice of 
Fighter Command to have on all its airfields at least one fighter 
squadron instantly ready for action. Such squadrons are 
known to be “at readiness,” and until relieved by another 
squadron their pilots wait close at their dispersed airplanes, 


—_—? lie 


Nerve-centre of a Fighter Command station is its operations 
room (above). Air and ground defence activities are co-ordi- 
nated here, making for the closest possible co-operation between 
fighter planes, antiaircraft guns, barrage balloons and observer 
posts. How this chain of command works is shown at the left. 


ready to leave the ground within a few minutes of receiving 
the order. Other pilots ‘and airplanes on the airfield are also 
kept available at short notice while, if the need arises, the full 
fighter strength of the base can quickly be put into the air. 

For the purpose of efficient operational control, fighter air- 
fields are grouped into “sectors,” each sector comprising sev- 
eral airfields and having a central control or operations room. 
It is from these sector operations rooms that the sector con- 
troller, in direct communication by radio-telephony with the 
pilot in the air, controls the movements of the fighters in his 
area. 

Sectors in their turn are controlled by a Group Headquar- 
ters. Six or seven sectors, comprising a total of some 18 to 21 
fighter bases and perhaps twice that number of fighter squad- 
rons, may be included in a group. 

These Fighter Groups cover the whole of Great Britain and 
Northern Ireland and they are all co-ordinated and controlled 
by Command Headquarters. A network of communications— 
telephone, radio and teleprinter—connects each fighter station 
to its sector and each sector to its Group Headquarters, the 
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final link leading to the nerve centre of the whole system— 
Fighter Command Headquarters. 

Within this framework the organisation of the Command is 
kept as flexible as possible. All fighter squadrons are highly 
mobile and can be re-grouped over-night from sector to sector 
or Group to Group to meet changes in the strategic situation. 
Before the war, Fighter Command was organised only to look 
eastwards. The possibility of air attacks on Great Britain from 
French and Norwegian bases had not been envisaged or al- 
lowed for. There were no fighter bases north of Edinburgh or 
west of Chichester. When France fell, giving the enemy a 
chain of aerodromes many miles nearer the British coast and 
extending westwards as far as Brest, it became necessary to 
re-orientate the whole scheme of Britain’s air defences. This 
was done, and today Britain’s fighter defences look all ways 
and are controlled by an organisation of which de-centralisa- 
tion, designed to allow the maximum of initiative to sub- 
formations, is the keynote. 

If the Command Headquarters should become cut off from 
its ancillary Groups and Sectors, the efficient operation of the 
fighter defences would remain virtually unaffected. Group 
Headquarters have been so planned that they would function 
independently of the Command Headquarters while, farther 
down the line of organisation, Sector Controllers, cut off from 
their Group Headquarters, would still retain a full knowledge 
of what was taking place in the area under their supervision 
and would be able to deal directly with enemy machines 
threatening their territory. The efficiency of this system of 
de-centralisation was clearly demonstrated during the days 
of the Battle of Britain when lines of communication were 
frequently interrupted by enemy bombing. 

The dispositions made and control and communications 
organised, there remains—to complete the system of air de- 
fence—the need for accurate advance warning of the approach 
of enemy aircraft. As the defending fighters have to leave 
the ground and climb to the height at which the raiders are 
flying, the warning must be adequate. To enable a suitable 
force to be deployed and directed towards an interception, there 
must also be accurate advance information of the strength 
of the raiding formation, its course, and the approximate speed 
of its approach, 

This warning and this information Fighter Command obtains 
in a variety of ways, notably through its radiolocation stations 
and through the Royal Observer Corps whose members, watch- 
ing the skies from a thousand posts in all parts of the country, 
record the movement of enemy aircraft within their orbit and 
flash the news of their progress to those who control the 
operations of the fighter squadrons. 

In operations rooms at Sectors, Groups and at Fighter Com- 
mand Headquarters this correlated information of the enemy’s 
approach is recorded by symbols on a table map, the tracks 





Trouble on the way. Hawker “Hurricanes” and “Spitfires,” 
climbing through the clouds to intercept a force of enemy 
bombers reported heading for an objective in Great DCritain. 





Britain owes much to the vigilance and skill of members of 
the Royal Observer Corps. This is a typical observer post. 


The New Zealand fighter pilot on chair at right had just been 
shot down, baled out and is telling his pilot mates about it. 











Modified to carry bombs for fast, low-level attacks, this version of the 


Hawker "Hurricane" is known as the "Hurribomber."' It carries ten guns, 


of the hostile planes and the approximate strength and height 
of the raiding force being shown. The group table gives, 
of course, a wider picture of the distribution of the enemy’s 
attacking forces than the table at a Sector, which is concerned 
only with the smaller area directly under its protection. It 
is for the group commander, assessing the threat to his ter- 
ritory as a whole, #0 bring into action, if need be, squadrons 
from sectors other than those which may already be engaged 
or, if the strength of the raid demands it, to call for immediate 
reinforcement from neighboring Fighter Groups. 

At Command Headquarters the picture widens still further 
and the Command table-map conveys at a glance the enemy’s 
strength over the whole country. At this headquarters, as at 
those of the various groups, are liaison officers of the Navy, 
Army and Ministry of Home Security, the latter controlling 
the civil defence services of the country. The balloon barrage, 
the antiaircraft gun and searchlight defences, the RAF Bomber 
and Coastal Command, are also represented by their liaison 
officers who are in direct communication with their various 
headquarters. Each has his essential part to play, for upon the 
rapid sifting of information and the co-ordination of guns, 
searchlights, balloon barrage and other civil defence services 
depends the efficiency of the counter-measures which the 
Command initiates. 





‘Defiant has a four-gun power-driven turret. 





The first counter-measure will be the dis- 
patch of a fighter force to intercept and en- 
gage the approaching enemy formations. The 
strength of the enemy force, the significance of 
the line of approach and the probable target 
are quickly interpreted by the operational con- 
trollers. From that interpretation wili follow 
a decision as to the number of fighters likely to 
be needed to counter the raid and the fields 
from which they can best be drawn to give a 
tactical advantage. The utilisation of a balloon 
barrage to divert the line of attack, and by 
night, the co-ordination of antiaircraft gun bat- 
teries and searchlights separately or in conjunc- 
tion with fighter aircraft, are other factors 
which the controller must take into account 
and upon which he must make decisions. 

In the Sectors from which the defending 
fighters have been sent into action, the Sector 
controllers direct their forces towards inter- 
ception of the enemy. Before each controller is 
the table-map recording the changing progress 
of the raiding formation—its height, speed, 
course and strength. In radio-telephonic con- 
versation with the leaders of the fighter squadrons, he orders 
them on to a course and height which will bring them within 
sight of their opponents and in such a position that the stra- 
tegic advantage will be theirs when the interception is made. 
He will, for instance, so manceuvre them that, if possible, they 
launch their attack from out of the sun or from above and be- 
hind the enemy formation. 

Once the enemy is sighted the controller’s work is done and 
the leader of the fighter formation takes over. Summing up 
the strength and disposition of the enemy force, noting the 
types of aircraft of which it is composed, and searching the 
skies for the ambush that may be waiting up above, he decides 
the form the attack shall take. Over the radio-telephone he 
issues his orders to the pilots behind him. The formation 
splits up, each unit concentrating on the role assigned to it, 
and the battle is joined. 

The same reporting and plotting system which brings the 
fighter and antiaircraft gun defence into action is also the 
basis for the mobilisation of the country’s civil defence organ- 
isation. The air raid sirens that warn the public to take cover 
are sounded upon instructions from Fighter Command. From 
the advance information at its disposal the Command is able 
to assess the route of approach and the probable area of the 
main attack. With a minimum of delay, the civil defence 
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authorities, warned by their liaison officers 
with the Command, are enabled to set into 
motion their plans for moving reserves of 
fire-fighters and rescue workers to the 
threatened areas. 

This speed in the communication and ex- 
change of information, so essential to the 
successful interception of enemy air forces, 
applies equally to the success of the Com- 
mand’s liaison with the naval and military 
forces. On one occasion, for example, a night 
fighter pilot on patrol over southern England 
reported by radio that an Army convoy mov- 
ing along a road was showing more light 
than was desirable. The information was 
passed by Fighter Command to its Army Liai- 
son Officer who in turn relayed it to the Army 
Commander of the area concerned. The leader 
of the convoy was contacted by wireless as 
he drove along and within 10 minutes of send- 
ing out his original message the patrolling 
night fighter pilot was able to report that the 
lights of the convoy had been adequately 
dimmed. 

On another occasion a Fighter squadron was on a routine 
patrol when the naval authorities at a port some 80 miles 
away reported that a German bomber had slipped in and was 
“inconveniencing” shipping in the Thames Estuary. The Con- 
troller ordered the squadron off to deal with it and the bomber 
was shot down into the sea. The squadron leader reported 
its destruction to the Controller who, within 15 minutes of 
receipt of the original report, was able to tell the port authori- 
ties that the bomber had been disposed of. 

In surveying the work of Fighter Command over the past 
two and a quarter years of war it is necessary to distinguish 
between day and night fighting. Each is a separate battle, 
with its own problems and its own technique. The Command’s 
day fighting activity may be said to date from May and 
June, 1940, two months which saw the dispatch of two fighter 
squadrons to Norway and the beginning of the Battle of 
France. Until then there had been little operational activity 
over the United Kingdom either by day or by night, though 
the Command had made good use of the lull to train and 

iild up its strength in men and machines in readiness for 
the storm that was about to break. In that invaluable breath- 
ing-space a substantial increase was made in the numbers 
of Spitfire and Hurricane fighters, of both of which types 


Vickers "Spitfire" currently in use by Fighter Command has two 20 mm. 
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cannon and four machine guns. Earlier model had eight machine guns. 


Fighter Command had all too few when the war began in 1939. 

It was their superiority of numbers, though not of quality, 
which helped the enemy to attain their quick and startling 
successes in Norway and in France. Though Fighter Com- 
mand sent a large proportion of its available fighter force to 
France so long as air bases were to be found there, leaving 
only a very thin air defence at home, it could not redress the 
balance, and throughout the Battle of France the allied air 
forces were greatly outnumbered. 

Then came Dunkirk and the first opportunity for Fighter 
Command to employ its full organisation against the enemy— 
elbeit at a disadvantage because of the long range at which 
the battles had to be fought. Yet Dunkirk, disastrous though 
its implications were, was the first decisive victory of Fighter 
Command over the Luftwaffe. Despite the odds in favour of 
the enemy, Fighter Command succeeded in establishing and 
maintaining local air superiority, and the success of the Dun- 
kirk evacuation was in no small measure due to the protection 
afforded by our fighters. Fighter Command suffered heavy 
losses which it could ill afford in the course of that operation, 
but the enemy’s losses were still greater and the Command 
achieved its purpose. In those two months of May and June 
which saw the true start of day fighter operations Fighter 


One of the deadliest fighters in the RAF is the twin-engined Bristol "Beaufighter." 114 carries four 
cannon in the nose, in addition to several machine guns. ‘Beaufighters" are well liked in Middle East. 
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These are two of a "Hurricane's'' four 20 mm. cannon. This 


model "Hurricane" excels in shooting up shipping and trains. 


Command destroyed 500 enemy aircraft for the loss of 205 of its 
own pilots. Superior numbers, it seemed, could not command 
success in the face of superior quality of men and machines. 

After Dunkirk, instead of sending his air force against Brit- 
ain, Hitler turned it to the final subjugation of France. His- 
torians may decide that this was the German Fuehrer’s first big 
strategical error. That period of recuperation gave Fighter 
Command an opportunity to build up once more its depleted 
formations. The opportunity was seized. While factories 
worked day and night to produce Spitfires and Hurricanes, the 
resources of Bomber and Army Co-operation Commands were 
drawn upon to increase the number of fighter pilots. Quickly 
the fighter squadrons were built up anew and when the Luft- 
waffe again resumed its offensive against Britain, Fighter Com- 
mand was back to the same strength as it had been at the 
beginning of May, before the Battles of France and Dunkirk. 

Then came the momentous days of August and September, 
1940,—the days of the Battle of Britain. They began with the 
Battle of the Aerodromes—when the Luftwaffe, having failed 
to defeat our fighters in the air, sought to destroy them on the 
ground and to make untenable their bases in southeast Eng- 
land. Fighter Command’s system of dispersal and the flexi- 
bility of its carefully-planned scheme of ground organisation 
successfully countered that attack. There followed, in Sep- 
tember, the Battle of London, a last supreme effort by the Luft- 
waffe to achieve its immediate purpose by reducing the 
capital to ruin. 

Fighter Command tasted victory in those two decisive 
months—180 German aircraft brought down on August 15th, 
and in the whole month, 957 destroyed by fighters alone; 185 
destroyed in one day on September 15th, and this for a loss 
of only 25 British aircraft and 14 of their pilots. Altogether, 
in the Battle of Britain, 2.375 German bombers and fighters 


An eight-gun "Hurricane" has its .303 calibre machine guns re- 
loaded. Guns and their ammunition are carried in each wing. 








were destroyed. The losses of Fighter Command were 375 
of its pilots killed and 358 wounded. As the Battle passed its 
zenith, the daylight raids by German bombers became fewer, 
while the proportion of fighters in the enemy formations in- 
creased until soon only fighters carrying small bomb loads 
and flying high were coming over. The day bomber had 
proved too vulnerable to fighter attack to be risked further, 

The day bombing of Britain on any appreciable scale ceased 
in October, 1940, and has not since been renewed. Instead, the 
Luftwaffe has contented itself by day with “nuisance” policy 
of tip-and-run raids by single bombers, usually on coastal 
objectives. A large scale night offensive, which began in Oc- 
tober, 1940, and continued throughout the winter, was the 
next phase of operations, and while it lasted most of the 
Command’s operational activity was by night. 

The onset of this new offensive found Fighter Command 
deficient in the appropriate types of aircraft and equipment 
and its personnel inexperienced in the special technique that 
is required for interception and engagement at night. Suc- 
cesses were few at first, but gradually the new art was mas- 
tered. The British pilots began to see the night raiders, to 
fight and to destroy them. Three were brought down by fighter 
action in January and five in February. As experience grew 
and the night fighter force was strengthened, victories 
mounted rapidly. The “bag” for March was 21 night bombers 
destroyed. This score was more than doubled the following 
month when 50 raiders were brought down, ard was multiplied 
by five in May when 106 of the Luftwaffe’s bombers fell to the 
guns of the Command’s night fighter pilots. This was apart 
from the many others brought down by antiaircraft gunfire. 
On the night of May 10, 1941, 33 night raiders were destroyed, 
29 by fighter action and four by antiaircraft guns. 

That night marked the end of the Luftwaffe’s big-scale night 
offensive. Since then the enemy’s night effort against Britain 
has dwindled to occasional “retaliation” attacks by 100 or more 
aircraft and to sporadic raids by smaller formations. Of these 
a greatly increased and strengthened night fighter force takes 
regular toll. 

Meanwhile, the Command’s day fighter force had not been 
idle or neglected and by January, 1941, was strong enough to 
take the first steps towards gaining the initiative by offensive 
patrols on a small scale over the German-occupied territory of 
northern France. Bombers, strongly escorted by fighters, were 
used on these offensive missions. In May, 1941, Germany trans- 
ferred the greater part of her air fleet to the Russian front, 
intending to leave very little in the west. The Luftwaffe con- 
tinued to make occasional “nuisance” raids with small numbers 
of bombers, usually at night and against coastal towns, and 
to harass coastal shipping, but day or night raiding on any great 
scale had by then altogether ceased. 

The time was now fast approaching when Fighter Command 
would be in a position of sufficient strength to launch a coun- 
ter-attack in real earnest. That day came in June, 1941, when 
there began a full-scale daylight offensive which, except only 
when weather conditions have been prohibitive, has been 
maintained ever since and has now, with the recent start of 


Back from a sweep, the fighter pilot hasn't time to get out 
of the cockpit before a ground crew starts servicing the ship. 
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Sergeant pilots at readiness in the crew room of a Fighter Station. This station alone claimed 600 
enemy aircraft destroyed during the Battle of Britain. These men helped save England from defeat. 


the 1942 Spring offensive, been stepped up to an intensity of 
fighter attack as yet unprecedented. 

Beginning with small-scale attacks on the other side of the 
Channel, Fighter Command gradually increased the weight of 
its offensive. Today formations of fighters two to three hun- 
dred strong are frequently employed on a single operation. 
The immediate result has been the achievement of a fair 
degree of daylight supremacy over the greater part of the 
enemy occupied territory within effective range of the Com- 

1and’s home-based fighters—and certainly supremacy over 
the North West corner of France, from Ostend to Dieppe and 
above the Cherbourg peninsula. So long as this supremacy 
is maintained—and it is the short range fighter which deter- 
mines it—bomber forces can be escorted by fighters to day- 
light attacks on important objectives in the occupied territories. 
Docks, harbour installations, power plants, and armament fac- 
tories linked to the German war effort can be sought out in 
daylight and attacked with a degree of accuracy rarely possible 
by night and with a bomber force virtually immune to attack 
by enemy fighters. 

If not to counter, at least to seek to parry this ever-mounting 
ffensive, the Luftwaffe must stretch its fighter forces to the 


Bristol "Beaufighter" crews play "Put and Take" in their dis- 


persal hut while awaiting orders to fly against the enemy. 





limit, thereby fulfilling the chief object of the ‘British air 
offensive—to open up a second air front in the west and relieve 
the pressure on Russia by keeping engaged the greatest pos- 
sible number of German aircraft. Since the summer of 1941, 
the Fighter, Bomber and Coastal Commands of the RAF have, 
by their joint offensive, kept more than 50 per cent of the Luft- 
waffe’s total fighter force pinned down in the west. To meet 
the greatly increased weight and tempo of this offensive calls 
for either a sustained effort beyond the endurance of the 
present German fighter force in the west or for the diversion 
of substantial reinforcements from the Russian front. If the 
latter course is followed the enemy may jeopardise his cam- 
paigns in the east; while if he concentrates his air strength 
on the Russian front, British air mastery in the west will be 
assured, with the attendant risks of an Allied mechanised force 
landing in France under the same protective air canopy as 
made possible the capture of Singapore and Java by the 
Japanese. And if the Russians are themselves able to establish 
a measure of air superiority over some parts of their front, the 
result of this splitting of the enemy’s fighter strength will be 
to throw the Luftwaffe on the defensive in both west and 
east. 

The offensive phase which Fighter Command entered upon 
last June and is now pursuing daily with ever gathering mo- 
mentum has naturally called for tactics entirely different from 
those successfully employed during the Battle of Britain. As 
the result of experience and constant experiment, two printipal 
methods of daylight attack have been evolved—the first, high 
level attacks with the uppermost squadrons flying at heights 
of 30,000 feet or more; and the second, low level attacks relying 
mainly on the element of surprise. The two forms of attack 
lend themselves to a variety of offensive operations and tac- 
tical dispositions. Adaptations of the high-flying attack are em- 
ployed in the large scale fighter “sweeps” of the enemy territory 
and to the great combined fighter and bomber operations. 
Low-flying attacks may range in form from diving attacks on 
enemy ships or land strong-points by cannon-equipped or 
bomb-carrying fighters to small-scale harassing operations by 
fighters making use of cloud-cover or sea-level approach to 
surprise the ground defenses. 

Though tactical dispositions cannot here be described in 
any detail, some idea of their complex character is afforded by 
an outline of a large-scale combined fighter and bomber opera- 
tion. Several hundreds of fighters with a squadron of high- 
speed bombers may be engaged in one such operation, the 











Off for convoy patrol duty, these “Hurricanes,” in addition to ‘'Spit- 
fires," have been assiqned to protect as many as 18 convoys in one day. 


programme for which will have been worked out in advance 
to the last detail and to a time schedule calling for minute- 
hand punctuality. The pilots, both bomber and fighter, will 
have been carefully briefed in the parts they are to play and 
in the route and heights to which they must adhere. Fighters 
and bombers take-off from their respective airfields and, hav- 
ing attained their allotted heights, converge upon a given 
rendesvous to take up their pre-determined places in the 
formation. 

With the bombers in the centre and the protecting fighter 
squadrons stepped up in tiers, the “beehive” heading out 
across the English Channel may extend to a sky depth of 10,000 





feet and cover a horizontal distance of more than a mile. Each 
fighter formation—high cover, rear support, close escort and so 
on—has a specific role assigned to it and a duty which it will 
perform until the bombers, having gained their objective and 


dropped their bombs, have come back across the Channel and 
the formations have dispersed to their various bases. 

Since Fighter Command began its present intensified offen- 
sive, six, seven or eight major operations in one Jay between 
dawn and dusk, have been frequent occurrences. 

The daily balance of results is sometimes against the Com- 
mand, though more often in its favour. More significant than 
any daily counting of heads however is the fact that from Jan- 
uary, 1941,—when Fighter Command first took the offensive— 
to May Ist, 1942, its pilots destroyed nearly 1,000 enemy aircraft 
in daylight on the other side of the Channel. Its own daylight 
losses during the corresponding period were 644 aircraft, 76 
of whose pilots were saved. 






The man at the telephone has just received an action warn- 
ing. The orderly presses button to sound bell in pilots’ hut. 








These casualty figures are very different 
from those of the Battle of Britain period. In 
those days the Luftwaffe on the offensive over 
this country was losing its aircraft in the pro- 
portion of three to every one of ours brought 
down. Fighter Command on the offensive 
over the enemy’s territory has so far suc- 
ceeded in maintaining a balance in its favour 
in the ratio of nearly two enemy aircraft de- 
stroyed for every one of its own lost. 

The very nature of offensive operations, in- 
volving fighting for the most part over hostile 
territory where even a bullet in the engine 
cooling system may mean a forced landing, 
must inevitably bring heavier losses than will 
be incurred on the defensive. Pilots who may 
be forced to take to their parachutes are no 
longer assured, as in the Battle of Britain, of 
landing on friendly soil ready to fight again. 

Fighter Command’s offensive policy has not 
been confined to daylight hours. Starting first 
on a small scale and steadily increasing in 
weight and scope, night attacks have been 
carried out regularly for the past 18 months. 
Now, each night that weather permits, enemy 
aerodromes in the occupied territory are 
bombed by fighter-bombers of the Douglas 
Boston type. In addition, whenever the enemy shows signs of 
activity by night, our fighters patrol his aerodromes at the 
time when his bombers are taking-off or returning to land. 
Not only are many Luftwaffe raiders destroyed in this way 
both in the air and on the ground, but the constant menace 
of these patrols and the disorganization they cause must in- 
evitably have a most adverse effect on the morale of the Luft- 
waffe’s bomber pilots and ground crews. Fighter Command’s 
policy is to hit the Hun as hard and as often as possible by 
day and by night, and as the last squadrons of day-fighters 
come sweeping back from France in the dusk, the first night 
fighter patrols will be making ready to take over ‘and carry 
the war to the enemy through the hours of darkness. 

The air protection of British shipping in coastal waters is 
another duty laid upon Fighter Command ard one so vital 
to the joint war effort that it must be constantly and effectively 
performed. Every convoy and naval escort that leaves or 
enters a British port comes under the protection of fighter 
patrols, and throughout the daylight hours, so long as weather 
permits, fighter escorts, operating in relays, are in close at- 
tendance upon a convoy until it is safely in port or has been 
passed out of fighter range into the care of the long range air- 
planes of Coastal Command. 

The scale of this little publicised effort of Fighter Command 
may be gauged by the number of sorties made in the course 
of convoy work—a sortie being a single flight by one aircraft. 
In the 12 months of last year these totalled approximately 
55,000—an average of 153 sorties a day. In one month alone, 
over 8,000 sorties were made by fighters in the escort of ship- 
ping, and as many as 18 convoys have come under the protec- 
tion of Fighter Command in a single day. These sorties were 
additional in all cases to the Command’s normal daylight of- 
fensive and night defensive operations. 

Fighter protection of coastal shipping has proved highly ef- 
fective. From the spring of last year, when it first became pos- 
sible to step-up the scale of air protection to its present high 
level, the enemy’s air attacks on shipping steadily declined 
and our shipping losses fell in consequence. From 200 in 
March, 1941, daylight air attacks on coastal shipping dropped 
to 105 in May, and in that month our daylight shipping losses 
fell by two-thirds. June saw our losses halved again, and by 
last December the number of daylight attacks on coastal 
shipping had fallen from the 200 in March to only 30, a de- 
crease of nearly 50 per cent compared with the previous month 
and the lowest number since February, 1941. The best result 
the Luftwaffe could show for the last six months for 1941, 
was an average of less than one ship a month sunk by air at- 
tack in daylight. And against this meagre result the Luftwaffe 
had a reckoning of its own to set—in the last five months of 
1941, 42 of its shipping raiders had been destroyed, 24 by gun- 
fire from merchant ships and naval vessels and 18 by the 
fighter escorts; while in the first two months of 1942, when 
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A squadron of old Gloster "Gladiators," flying from a frozen 
lake in Norway, put 16 faster German bombers out of action. 


the enemy effort against coastal shipping temporarily flared 
up again without corresponding result, 10 more raiders were 
destroyed, seven of them by fighter action. 

Opportunities for combat are eagerly seized upon by the 
fighter pilots as welcome breaks in the monotony of their end- 
less patrols, but their victories are, in fact, only incidental to 
their main purpose. Convoys of fighter escorts, by their presence 
alone, serve as an effective deterrent to enemy air attacks. Al- 
ready the protective effort put forth each day by Fighter 
Command has forced the enemy more and more to keep away 
from coastal shipping by day and to restrict his attacks to 
darkness or dusk when, though the chances of a successful 
direct attack are greatly reduced, fighter opposition must 
necessarily be less effective. 

In the past 12 months the number of daylight attacks, as 
compared with those delivered at dusk or by night, has shown 
a substantial average reduction. In March, 1941, 82 per cent 
of the Luftwaffe’s air attacks on coastal shipping were made in 
daylight. By May, the figure had dropped to 40 per cent, by 
September, to 20 per cent, while by December, only 18 per cent 
of his attacks were being delivered during daylight hours. The 
percentage rose again in the first two months of this year, co- 
incident with the temporary increase in the enemy’s effort 
against coastal shipping, but has since declined to its former 
low level. Meanwhile, the long lines of the United Nation’s 
convoys, their volume unabated, continue to stream past the 
coasts of Britain or thread the narrow Straits of Dover in day- 
light beneath the protective screen of their fighter escorts. 

In the course of all these widespread and diversified opera- 
tions Fighter Command and its allied antiaircraft defense or- 
ganisation has been responsible for the destruction of a total of 
some 4,679 enemy aircraft up to May 1, of this year. Fighters 
alone have shot down 4,312 of these for the loss to themselves 
f approximately 1,769 aircraft and 1,268 pilots. By night over 
th. same period a total of some 630 enemy raiders have been 
destroyed in flight. 

To turn now to the airplanes that have been 
called upon to achieve this result, it is perhaps 
not generally realised that Fighter Command’s 
chief equipment at the outset of the war con- 
sisted of Gloster Gladiators—an obsolescent 
single-seater biplane fighter with an air-cooled 
radial motor. Spitfire and Hurricanes, proven 
types though they were, were all too few, and 
it was only by dint of the most strenuous effort 
that it became possible to re-equip the fighter 
squadrons with these two more modern types 
in time for the Battle of Britain. 

Both types have since been greatly and con- 

tently improved and in their latest forms 
are still the mainstay of the Command’s day 
fighting force. 

Perhaps the most noteworthy feature of 
British fighter development since the war has 
been the adoption of the cannon on both day 

1 night fighter types. It is a policy which has 
been abundantly justified by war experience. 
Since the Command’s Spitfire and Hurricanes 
were re-armed with cannon, either as sole ar- 
mament or in conjunction with machine-guns, 
the number of enemy fighters destroyed has 
been greatly increased. 


to dissect. 
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The cannon fighter, in fact, may be termed the dive-fighter 
of the Command, the reply to the dive-bomber. It can indeed, 
be argued that it can do more than its rival. A bomb does 
damage where it falls, but cannon-fire makes possible the 
infliction of more widespread and no less effective damage by 
a smaller number of less vulnerable aircraft. 

Cannon-equipped fighters have also proved most successful 
in night interception, which is generally of such brief duration 
that maximum hitting power must be brought to bear in the 
few seconds available. In daylight use against the enemy’s 
fighters, cannon-fire has a truly devastating effect and there 
have been several instances in which aircraft so hit have been 
seen to disintegrate immediately. “It was like having an ash- 
can emptied in your face,” was the graphic description of 
one fighter pilot who saw a Me-109E break up under his can- 
non-fire and was obliged to dive clear of the debris. 

Fighter Command has also developed its own fighter-bomber, 
in the form of a Hurricane fighter equipped to carry two 250 
pound bombs, one under each wing-root. These fighter-bomb- 
ers, making good use of a low-level approach to surprise the 
ground defences, have proved highly successful in attacks on 
enemy aerodromes and other objectives in the occupied ter- 
ritories across the Channel. Once relieved of its load the 
bomber turns fighter, able to defend itself against air attack 
or to carry out machine-gunning attacks. 

Of the Command's night-fighter types, the standard air- 
plane at the outset of the war was the twin-motored Bristol 
Blenheim. Later, our night defences were reinforced by the 
single-motored Boulton Paul Defiant, a tandem two-seater 
monoplane in which the rear gunner is armed with four ma- 
chine-guns in a power-operated turret. 

Among the new fighter types produced since the war, one 
of the most successful has been the Bristol Beaufighter, a 
twin-motored low-wing monoplane with a maximum speed in 
excess of 330 m.p.h. and an armament of four cannon and six 
machine-guns. This airplane, one of the fastest and most 
heavily-armed fighters in existence, has a long and remarkable 
record of successes in night actions. Suitably equipped Spit- 
fires and Hurricanes also play their part in the Command’s 
night fighting force and many of the Command's most success- 
ful night offensive operations over enemy territory have been 
carried out by Douglas Havocs (modified DB-III’s) whose 
high speed, useful bomb-load and good handling qualities are 
admirably fitted to this type of operation. 

With these proved types and others of more recent design 
Fighter Command is launching its offensive on a scale such 
as no country has equalled. It is an offensive whose peak 
is not yet in sight, but one which will steadily grow as the 
production of American and Canadian factories swells our 
own, and as airmen cross the Atlantic in their tens of thousands 
to fight beside those of Fighter Command on the second front 
which the RAF has already opened in the west. 

END 


An RAF fighter caught this new Dornier Do-217E, shot it down for British engineers 
It has two 1,580 h.p. engines, range of 1,500 miles at 255 m.p.h. 
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This is the area pa- 
trolied by Coastal Com- 
mand during the first 
seven months of the 
present war. 


This area was added 
following the invasion 
of Norway and Den- 
mark. 

































Following invasion of 
the Low Countries this 
erea was added. 


Increase in range of air- 
craft added this area. 
Coastal Command now 
covers 5'/2 million 
square miles. 
















AIR CHIEF MARSHAL SIR PHILIP B. JOUBERT, 
K.C.B., C.M.G., D.S.O., P.S.A., Air Officer 
Commanding-in-Chief, Coastal Command, 
layed a big part in the development of radio- 
ocation now so vital to Allied defences. He 
was born in India in 1887, attended school in 
England and joined the Royal Artillery in 1907. 
He entered the Royal age | Corps in 1913, 
later graduated from the RAF Staff College, 
which he subsequently commanded. In 1934 
was A.O.C. Fighting Area—then became C. in 
C. Coastal Command before returning to India 
as A.O.C. He was recalled from India in Octo- 
ber, 1939, and is now again A.O.C.-in-C. 
Coastal Command. 


hundreds of aircraft of various types which were engaged 

in the protection of our convoys, in reconnaissance for 
enemy sea forces, and in attack on U-boats. When peace was 
declared and the grim spectre of war was thought to have 
been banished, these coastal forces shared in the general 
reduction. They dwindled indeed to a few flying boats, some 
torpedo bombers and the shore-based organisation which sup- 
ported the carrier-borne aircraft—then manned by the RAF. 

But the British are essentially a seafaring nation and before 
long the need for maintaining an adequate force of aircraft 
in support of our Navy became more clear. Hence the Coastal 
Area Royal Air Force, as it was then called, gradually built 
up its strength both in shore-based and in carrier-borne air- 
craft. 

The manning of aircraft carriers with RAF personnel led, 
however, to administrative inconveniences and agreement was 
eventually reached between the Air Ministry and the Ad- 
miralty that the recruiting and manning of what was then 


I’ 1918, the Coastal Command of the RAF contained many 
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Powerful Coastal Command weapon 
is the Short "Sunderland" flying 
boat. It has four 850 h.p. engines. 


Britain's shores depend for much of 


their safety on the ever-alert eyes of the 
Coastal Command airmen. Its aircraft patrol 
more than five million square miles of ocean. 


known as the Fleet Air Arm, comprising carrier and ship- 
borne aircraft, should be the responsibility of the Admiralty, 
the Air Ministry remaining responsible for the provision and 
manning of all shore-based aircraft, whether flying-boats or 
land planes. About this time, too, Coastal Area became 
Coastal Command. 

The period from 1936, until the war broke out was one of 
considerable development in Naval air co-operation. As an 
example, the principle of an Area Combined Headquarters in 
which Naval and Air Force officers sit side by side working 
out the combined scheme of operations was instituted for all 
the principal Naval commands in Great Britain. The working 
of these Area Combined Headquarters today is an indication 
of the close co-operation that exists between the Royal Navy 
and the RAF. 

Since the outbreak of war one other change in organisation 
has been made to ensure even closer co-operation between 
the two services. At the beginning of 1941, it was agreed that 
Coastal Command, while remaining a Royal Air Force Com- 
mand, should come under the operational control of the Ad- 
miralty. This in practice means that the general policy direc- 
tion of operations by Coastal Command over the sea is in 
the hands of the Admiralty, while the carrying out of those 
directions is the responsibility of the commander-in-chief, 
Coastal Command. In addition the commander-in-chief is 
directly responsible to the Air Ministry for the conduct and 
general efficiency of his squadrons. The composition and the 
numbers of these squadrons are determined by discussion 
between the Admiralty and the Air Ministry. It is therefore 
clear that the strength, the scope and the policy of Coastal 
Command are the result of agreement between the Air Min- 
istry and the Admiralty. 





Attacking from a height of 50 feet, this Coastal Command 
"Blenheim" hit and sank a 2,500-ton enemy ship off Norway. 


Spotted by a Coastal Command plane, the German prison ship 
“Altmark" was caught in a fjord, later boarded by the Navy. 











One of Coastal Command's deadliest aircraft is the Bristol 
"Beaufort" torpedo bomber, shown receiving its "tin fish.” 


Because, for reasons of policy, the Battle of the Atlantic 
must be fought in silence, the magnitude of the work of 
Coastal Command is not often realised outside the services. 

Upon the outbreak of war, Coastal Command no less than 
other commands of the RAF at home and overseas, was 
inadequate both in strength and modern equipment for the 
vital role that air power was to be called upon to play. 

Of its few flying boats the Short Sunderlands were the best. 
Its land-based aircraft were Avro Anson reconnaissance 
bombers, slow and not well armed, and some Vickers Wilde- 
beest torpedo-carrying aircraft, which had soon to be replaced 
by Bristol Beauforts. 

The Command had, however, two assets of incalculable 
worth—a nucleus of air crews who were among the most 
highly trained and efficient in the world; and a staff which 
had devoted the years of peace to preparation for the special 
problems of an air-sea war, a staff led by the then Air Officer 
Commanding-in-Chief, Air Chief Marshal Sir Frederick W. 
Bowhill, K.C.B., C.M.G., D.S.O. Sir Frederick Bowhill has a 
rare knowledge of the sea, both from the air above it and 
from the surface (he is a master mariner, qualified in a 
square-rigged ship, a distinction now held by few). Later 
in the war he was chosen to take charge of the ferrying of 
aircraft from America to Britain. 

Thus with its little fleet manned by a small but remarkably 
efficient body of officers and men, Coastal Command was 
thrown straight into the war from the minute of its decla- 
ration. There was no nine-month interval of “phoney” war 
for this Command. In that first period the Germans rarely 
gave battle, so Fighter Command had little to fight. Bomber 
Command was confined to the attack on shipping and to those 





These four Heinkel He-1 15 seaplanes anchored at Bergen were 
sunk by Coast Command bombs (upper left corner of picture). 





long-ranged leaflet raids which were. invaluable as prelim- 
inary training. 

But on the first day of the war, Coastal Command leapt 
straight into its tasks of protecting shipping and reconnaissance. 
The war was scarcely a few hours old when a Coastal Com- 
mand aircraft sighted and attacked a submarine. In the first 
month of war its aircraft found and attacked more than a 
score of U-boats. On the first day of war a particular recon- 
naissance brought from the chief of the Naval staff a request 
for the special commendation of a pilot. 

To carry out its task effectively the Command was divided 
into several groups, each covering a specified stretch of the 
coastline of Britain and radiating into the seas beyond. Each 
group was subdivided into a number of stations, at each of 
which were based one, two or more squadrons, Most of the 
stations were in remote coastal districts, several of those in 
the north being on the lonely islands that cluster round the 
coast—the Scottish Isles, the Shetlands and the Hebrides 
Coastal Command headquarters worked in close collaboration 
with the Admiralty, and the groups with the various Naval 
commands. The aircraft from the stations flew-over the ship- 
ping convoys, and dovetailed their work with that of the escort- 
ing destroyers. 

As the war developed and changed its character, the func- 
tions of Coastal Command changed. Increases in the area over 





Caught in the harbour at Bergen, Norway, these Nazi supply 
ships and transports were successfully bombed by the RAF. 


which it fought were forced upon it by new strategic situations 
and new tasks were laid on its shoulders. While Norway was 
neutral the task of reconnaissance in the northern part of the 
North Sea was not very difficult. The Altmark incident is a 
good example of the work of our scouting aircraft at that time. 
This ship, which carried 400 British seamen prisoners destined 
for a triumphal parade through the streets of Berlin, was 
located by Coastal Command aircraft, thus enabling H.M. 
destroyer Cossack to board her in a Norwegian fjord and 
rescue the prisoners. 

But events swept on to the Norwegian invasion. Coastal 
Command aircraft, still few in number, worked unremittingly 
to report every northward movement of German supply 
vessels and warships. The flying boats made flights of un- 
believable length, reporting and carrying important messages 
and persons. 

Norway, however, was lost. Immediately, a serious new 
problem faced Coastal Command. German short and long range 
fighters now had bases on the Norwegian coast. Reconnais- 
sance in that area, formerly placid, became subject to fierce 
opposition. Moreover, the British east coast shipping, which 
before had risked only U-boat attack, was now exposed to air 
attack as well. 

Fortunately, Coastal Command had been developing squad- 
rons of long-range fighters. These were Bristol Blenheim air- 
craft, emptied of bomb load and fitted instead with a bank of 
machine guns beneath the fuselage. Now they came into 
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play and did magnificent work far out over the North Sea, 
outside the endurance of single-engined fighters. 

When in May, 1940, the Germans swept into Holland and 
Belgium it was largely American-built aircraft which solved 
for Coastal Command the problems that arose. It had been 
recognised long before, of course, that the Command urgently 
needed strengthening and this had been accomplished in two 
ways. 

The Wildebeests had given place to Beaufort aircraft, the 
speed and power of which gave them a triple function—torpedo- 
carrying, bomb-carrying, and mine-laying. In addition a rea- 
sonably large reconnaissance force of Lockheed Hudson air- 
creft had been built up. 

These squadrons were diverted from reconnaissance work 
and formed into a striking force. Helped by the Ansons, which 
proved to possess amazing powers of fighting and bombing, 
and by Beauforts carrying bombs, the Lockheed Hudson force 
was turned on to the German occupied Dutch ports. They 
fought off superior numbers of enemy aircraft which tried to 
interfere with our own or with the Dutch naval operations; 
they shielded sea evacuations from the Netherlands and from 
Belgium; and then they returned by night to attack material of 
military value which had been left behind. In particular, they 
directed their bombs against oil. One Hudson squadron was 
detailed to deal with the oil installations at Rotterdam alone. 

June brought the German break-through in France, and 
the evacuation from Dunkirk. As the Battle of France merged 
into the Battle of Britain the war as seen by Coastal Command 
today gradually took shape. The new situation was condi- 
tioned by the German occupation of the whole European coast- 
line from the North Cape to the Franco-Spanish border. With 
U-boat bases not only to the north in the Dutch islands but 
also to the south along the French coast, the Battle of the 
Atlantic was grimly intensified. And added to the U-boat 
threat was that of the long-range Focke-Wulf bombers which 
roamed from the southwest coast of France to Norway seek- 
ing out the vital Atlantic shipping convoys. 

In this phase again American-built aircraft came to the aid 
of Coastal Command, Squadrons of Consolidated PBY flying 
boats, known to the RAF as Catalinas, had been built up. 
These flying boats, with their phenomenal endurance, have 
played a part in the war against the U-boat which cannot now 
be fully told, but which nevertheless will form a notable 
chapter of aviation history. In addition, the Consolidated 
Liberator four-engined bombers lent their aid to the British 
Vickers Wellingtons and Armstrong-Whitworth Whitleys and 
to the Hudsons, which were by then protecting the vital life- 
line of ships across the Atlantic. 





Coastal Command “Hudsons” played a vital role over Dunkirk 
during that evacuation by the British Expeditionary Forces. 
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A Coastal Command Lockheed “Hudson” actually captured this 
Nazi submarine after the plane's bombs forced it to surface. 





And so today Coastal Command’s task has been determined, 
and can be summed up as follows. To the west, the vital task 
of protecting the sea routes; to the east, the equally important 
tasks of reconnaissance against invasion and striking the 
enemy’s invasion ports and supply shipping; while, superim- 
posed, there is the ever present task of preventing the German 
surface raiders from breaking out into the Atlantic. 

Consider, now, how the changing facets of the war have al- 
ways enlarged the area over which Coastal Command must 
fight. In the early stages it was not small, but it had very 
definite limits. It embraced the North Sea, the English Chan- 
nel, the home waters to the west of Britain and the south- 
western approaches of the Atlantic, with a communications 
line to Gibraltar. With the invasion of Norway a great addi- 
tional area of sea stretching up to the Arctic Circle was added. 
The German occupation of Denmark, Holland and Belgium 
did not extend the area of operations but it added hundreds of 
miles of heavily defended coastline to the operational liability 
of the Command. The German occupation of France completed 
the picture. To the south, the battleground was extended far 
down into the South Atlantic, practically to the equator, while 
to the north its area extended as far as the coast of Greenland 
and far beyond the Arctic Circle. 

British forces moved into Iceland (to be followed soon after- 
wards by the Americans), and Coastal Command land and 
flying boat squadrons were posted to that northern island. To 
the west, where as the result of naval and air attack the U- 
boats were driven to operate farther and farther out into the 
Atlantic, Coastal Command had to range right out to the limits 
of the U. S. Navy patrol zone. 

There was to be one more addition, the result of the opening 
of the Russo-German war. Coastal Command’s area then 
curled round the northwest points of the European land mass 
to touch the north Russian battle fronts. 

The present total area of Coastal Command’s battle zone, 
over which the war is actively fought every day of the year, 
is more than 5,500,000 square miles. 











Flying over Norway in bad weather, this "Blenheim" came out 


of clouds onto a mountain, brought back a small bush in wing. 


In covering that area, Coastal Command aircraft have now 
flown, on war operations, 50,000,000 miles, a mileage more than 
half the distance from the earth to the sun. That is some 
indication of the endurance of the air crews. It is no uncom- 
mon thing for a Coastal Command flying boat pilot to have 
to his credit more than 2,000 hours of operational flying. 

The worst enemy of Coastal Command—far more formidable 
than the Nazis—is the weather. It is rare that over some part 
of that vast battle area there is no gale blowing, no bank of 
fog to cover the landing ground or the home moorings. It is 
mere routine for a Coastal Command aircraft to face several 
hundred miles of sea in the teeth of a full gale. A flying boat 
in distress has actually put down far out in the Atlantic in an 
extremely heavy sea and floated for seven and one-half hours. 
As it sank the crew was rescued by a Naval vessel. 

The number of hours since the war began when there have 
been no Coastal Command aircraft flying could probably be 
counted on a man’s fingers. There have been occasions in 
winter when probably the only aircraft in the air over the 
whole of western Europe were those of Coastal Command on 
reconnaissance patrol. 

A special—though by no means exclusive—function of the 
Command, and one which has been emphasised in the recent 
stages of the war, is that of attacking enemy shipping. Ger- 
many never offers anything like the sea target that Britain 
presents every day, but circumstances have forced the Ger- 
mans to employ a certain amount of shipping in coastal traffic. 
The overloaded rail transport system of Europe has been 
badly damaged by RAF bombing, and sometimes by sabotage, 
while the needs of war have taxed iv far beyond capacity. 
In order to supply armies of occupation in the west, and now 





to supply armies in action in Russia, the Germans have been 
compelled to divert much of their transport to the coastal 
water routes, the dominant factor in this decision being the 
fact that one supply ship of 6,000 tons carries roughly the 
same amount at 10 long goods trains. Supply shipping started 
to show itself directly the Germans had occupied the Euro- 
pean coast and as promptly the Coastal Command started to 
harry it. 

The aircraft used are mainly Beauforts and Hudsons. At 
first the Beauforts, firing torpedoes, were the more successful. 
In a period of eight months from November, 1940, one squadron 
alone either sank or damaged beyond hope of repair 110,000 
tons of German shipping. 

But, meanwhile, a completely new method of attacking ships 
was being evolved. It was first employed most successfully 
by a Bomber Command group using bombs which were fitted 
with a delayed action of a few seconds. These aircraft at- 
tacked the ships from, at or below mast height. This method 
revolutionised the technique of shipping attacks. In addition 
to the many ships sunk or damaged by Bomber Command 
during early November, 1941, Hudsons of Coastal Command, 
in their attacks on German shipping supplying the Nazi armies 
in north Russia, hit (within a period of four nights) some 
30 ships for certain, many of which are known to have sunk 
outright. 

The attacks were made from so low a height that sometimes 
the air crews could hear (in spite of the noise of their engines 
the thud of their bombs as they pierced the ship’s deck. Some- 
times the crews choked and spluttered from the smoke from 
the ship’s funnels as it swirled through their aircraft. Some- 
times they came home with splinters of wood embedded in 
the fuselage. 

The German’s took such a serious view of this type of 
attack that they began to provide heavy escorts of antiair- 
craft ships, sometimes destroyers, for their supply shipping. 
A single supply vessel has been seen escorted by no fewer 
than five “flakships.” But even the curtains of fire—mostly 
quick-firing cannon shells and tracer bullets—which these 
ships put up have not deterred the Coastal Command pilots 
from pressing home their attacks from levels just as low and 
with results just as satisfactory. 

There are many lesser tasks which Coastal Command is 
called upon to perform. One of them (to pick at random) 
is the ferrying of important officers and high officials to the 
various theatres of the war. For this task, flying boats are 
used—either Sunderlands or Catalinas. Another of their tasks 
is to patrol the ice far north of the Arctic Circle and along 
the remote coasts of Greenland, to report how the pack ice is 
moving or how the bergs are tending—information vital to 
the safe conduct of Atlantic shipping farther south. Long 
range Lockheed Hudsons carry out this duty from Iceland. 

These are some of the tasks. The aircraft types with which 
they are carried out have all been named already, with one 
exception. That is the Bristol Beaufighter. This long-range 
fighter, of great power, and equipped with four cannon and 


While raiding an Allied convoy, this Nazi Focke-Wulf "Kurier’ was caught by a Coastal Command Lock- 


heed "Hudson," shot down after a brief fight, then photographed. Note Germans swimming away from wreck, 
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Another very welcome U. S. type is Coastal Command's Consolidated “Catalinas." Plane in foreground car- 
ries depth charges under wing. Camera plane is carrying smoke floats (upper left-hand corner of picture). 


six machine guns, has now practically replaced the Blenheim 
fighter on the establishment of Coastal Command. One of these 
aircraft literally blew a Junkers Ju.88 to bits with one burst 
of fire from its powerful armament. 

Although Coastal Command aircraft and aircrews are now 
flying in the Middle East and the Far East, the main task of 
the Command is still, and will always be, the Battle of the 
Atlantic. This is the crucial battle of the war. It began on 
September 3, 1939, when some of the U-boats were already 
out at sea. It has been fought without respite ever since. 

Secrecy must surround this battle. Experience in the last 
war, and in the early stages of this, showed clearly how 
potent a weapon is silence in regard to U-boat sinkings when 
directed against German submarine personnel. 

The U-boat is the chief enemy. The Nazi U-boats hunt in 
packs, being directed to the British convoys on some occa- 
sions by scouting Focke-Wulf bombers. Once a U-boat has 
contacted a convoy it shadows it until the whole pack has 
come up. Then a mass attack is made at night. 

Coastal Command aircraft, in taking their part in the Battle 
of the Atlantic, have therefore two duties with regard to 
U-boats. If possible, they must attack and sink them. But 
almost of equal importance is the keeping of them below the 
surface, thus dislocating their timetables and often enabling 
the threatened convoy to escape; for as the U-boats have been 
driven to hunt farther and farther out in the Atlantic, in order 
to reach their hunting areas they have had to increase their 
average speed and this has meant travelling on the surface 
by day as well as by night. 

As for the first duty, that of sinking U-boats, it is per- 
missible to say that Coastal Command aircraft have attacked 
several hundreds of U-boats and that there is good reason to 





A vivid impression of the size of the "Sunderland" is given 
by this view of the two mid-fuselage gunners at their posts. 


believe that much damage has been done. The U-boat com- 
manders take the most elaborate precautions to avoid detec- 
tion by our aircraft and are really frightened of air attacks. 

On one occasion in the Battle of the Atlantic a Coastal Com- 
mand Lockheed Hudson forced a U-boat to surrender. This 
aircraft, together with a Catalina that relieved it, held the 
U-boat captive from the air for 11 hours until a Naval surface 
vessel could arrive to take over. Coastal Command aircraft 
then gave continuous air escort for the next 40 hours, during 
which time the Navy boarded the U-boat, removed the crew 
and brought the vessel intact into a British port with a prize 
crew aboard. 

This was a highlight in the Battle of the Atlantic. There 
have been many such highlights, and many reverses. The 
battle itself, fought in the waters between the front line of 
Britain and the arsenal of America, is not yet decided. As 
the convoys increase in size and frequency, there is a demand 
for more and more aircraft. There always will be. For we 
can never have too many aircraft for this battle. 

A Catalina, with its long endurance (its average flight is 18 
hours) is a vast improvement, for this purpose, on a flying 
boat or land aircraft with shorter staying power. Two Catalinas 
are an improvement on one. A fifth Catalina might, perhaps, 
destroy a U-boat that four on patrol had missed. But to get 
them all we should need 10... 20... an unlimited number 
.... The area to search is so vast, the target to find so small. 
There cannot be too many. 

Thus, just as Coastal Command looks westward when it 
fights its greatest battle, so it looks still farther west when 
preparing to continue the fight to the end. It looks to the 
aircraft factories of America. Every long range flying boat 
from those inexhaustible resources can be used in this Battle 
of the Atlantic and used well. 

The Battle of the Atlantic is a battle of chances. There are 
Coastal Command pilots who have flown week after week, 
month after month, for more than two years and yet, have 
never seen a U-boat. There are others who have attacked 
three U-boats in two days. 

Every additional aircraft that can be put into the sky over 
the Atlantic increases the chances. It can mean the salvation 
of tens of thousands of tons of precious shipping, the safe 
delivery to Britain of vast consignments of war stores and 
the safe transport of trained fighting men from the west. 

Even to keep the U-boat below the surface can temporarily 
achieve these results by breaking its contact with a convoy. 

To use a comparison with a land battle, each U-boat forced 
by an aircraft to crash dive is a few hundred yards of trenches 
won. Every U-boat destroyed is the reduction of a salient. 
Every convoy of shipping that passes unscathed to a British 
port is a local victory. And when the U-boats and the Focke- 
Wulfs are, one day, in full retreat from the waters between 
Britain and America, the war will have been won. 

END 








Infantry advance through a smoke screen. Above the smoke flies a Westland “Lysander” of Army Co-operation Command. 








AIR MARSHAL SIR ARTHUR S. BARRATT, K.C.B., 
C.M.G., M.C., Air Officer Commanding-in-Chief, 
Army Co-operation Command. Born in 1891 in 
India and educated at Clifton and the Royal Mil- 
itery Academy, Woolwich, he joined the Royal 
Artillery in 1910, transferred to R.F.C. in 1914. 
Granted a permanent commission as squadron 
leader in the RAF in 1919. He commanded the 
No. 1 Indian Group in 1931-32, was senior staff 
officer of the RAF in India, 1932-34. He was com- 
mandant of the RAF Staff College, Andover, 
1936-39, then A.O.C.-in-C. British Air Forces in 
France, 1940. 





LL military commanders require two essential types of in- 
formation. They need news of the enemy’s disposition in 
the immediate presence of their troops, of the enemy’s 

movements and of the presence of formations in the areas to 
the rear. 

These are technically called tactical and strategical recon- 
naissance. To obtain this kind of information in the most accu- 
rate way, in the quickest possible time and by whatever air 
means are available, is one of the primary functions of Army 
Co-operation Command. Without this information, which only 
air reconnaissance can give, no commander-in-chief of a field 
force can plan his own movements and dispositions, and the 
work of Army Co-operation is therefore of the greatest impor- 
tance in the modern development of war. 

Reconnaissance is, however, only one of the forms in which 
air power can lend its potent aid to an army. 

Other tasks such as spotting for artillery, close support, the 
attack of battlefield targets and other duties agreed upon by 
the commanders in the field are also undertaken by the Army 





An army is no longer an army without aviation. 
Soldiers on the ground must have air support, 


for which the British devised this new Command. 


Co-operation Force whose specialised squadrons may be re- 
inforced by light bomber and fighter squadrons specially de- 
tailed for such purposes and trained in army air support. 

Strategical support is afforded by other units of the Royal 
Air Force and when suitable opportunities occur all the avail- 
able resources of the RAF may be used for the support of the 
Army. 

In the Battle of France there were operating two separate 
entities under the control of an organisation known as BAAF 
(British Air Forces France), the whole being commanded by 
the writer. The first was The Air Component, containing a 
number of strategical and tactical reconnaissance squadrons 
protected by a small number of fighter squadrons. Both these 
formations wete located as near to the British Army as was 
operationally possible. The second, situated in another part of 
France, placed so as to be able to strike in any direction, was 
the Advanced Air Striking Force, containing a number of light 
bomber squadrons, with the support of certain fighter units. 
The work of the Air Component was simply reconnaissance; 
the work of the Advanced Air Striking Force was bombing 
which developed as the battle developed into tactical and close 
support bombing. 

In the later months of 1939, and the early months of 1940, 
aircraft on tactical reconnaissance needed certain conditions 
in order to operate successfully. Speed of the fighter type of 
aircraft was not considered absolutely necessary for Army 
co-operation aircraft before the war and they were designed 
primarily to ensure that the pilot had a good all-round view. 
In strategical reconnaissance speed to enable aircraft to pene- 
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Called "Lizzies" in the RAF, “Lysanders" are admirably 
suited for Army Co-operation and reconnaissance work. 


trate more deeply into hostile country and to escape from hos- 
tile attack was of greater importance, as most of the recon- 
naissance was by camera and not visual. Accordingly, tac- 
tical reconnaissance squadrons were equipped with Westland 
Lysander aircraft, strategical squadrons with Bristol Blen- 
heims. 

In air reconnaissance the human eye, taking its pictures in 
seconds or split seconds cannot be trusted to record a factual 
picture. The camera is useful to supplement, check and con- 
firm what a pilot or observer has seen or thinks he has seen. 
Behind the work of the camera is the trained eye of the pho- 
tographic interpreter. In the months before the Battle of 
France began, when Belgium and Holland formed a neutral 
block between Northern France and Germany, tactical recon- 
naissance was not called for, but strategical reconnaissance, by 
means of photographic sorties over the whole length of the 
Siegfried Line, was carried out constantly and successfully. 
Blenheims flying from Metz made daily flights up the Rhine, 
north to Borkum and the North Sea and so back to England. 
The eyes of pilot and observer, the eyes of the cameras and 
the eyes of photographic interpreters collected in this way ma- 
terial of the very greatest military value. 

On the early morning of May 10, 1940, these same Blenheims, 
flying hundreds of miles ahead of our advanced formations, 
discovered movements among the enemy’s mechanised columns 
that were in reality the prelude to the most catastrophic crisis 
of the war. Behind them Lysanders, when contact was made 
with the enemy, made tenacious flights of reconnaissance over 
the enemy lines. Fighter aircraft, mainly Hawker Hurricanes, 
here and there a Gloster Gladiator, engaged great masses of 
enemy fighters. Light bombers, in an episode that has become 
historic, sacrificed themselves in the destruction of the Mae- 
stricht Bridge. And though the end of all this was the with- 
drawal of British troops from France, the campaign technically 
a military failure, a great and important principle had never- 
theless been firmly established. 

It had been made abundantly clear that the success or failure 
of an army in battle depended to a great extent on the degree 
of air superiority afforded to it. It was realised that with ade- 
quate fighter cover land forces have freedom of action, recon- 
naissance aircraft can work unmolested and even that most 
vulnerable of all aircraft, the dive-bomber, can take an effec- 
tive part in the land battle. Without air superiority a military 
commander is faced with the persistent bombing of his armies, 
his reconnaissance aircraft are unable to operate and his own 
air forces are unable to support his troops on the battlefield. 
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Britain, as well as Germany, has her big air transports. Here 
is a Bristol "Bombay" photographed in the Middle East. 


The Battle of France brought this out perhaps more clearly 
than any other campaign, though Norway had foreshadowed 
it and Greece and Crete were stern reminders. In France, the 
Germans had many times the number of aircraft that were at 
the disposal of the British and French forces, with the result 
that the German generals were able to plan every phase of 
their swift advance with the sure knowledge that while their 
own troops would be comparatively immune from hostile air 
action, the German air force would be lightening their task by 
concentrated attacks on Allied reserves, lines of communication 
and centres of resistance. 

The first reaction in some quarters was to attribute the Ger- 
man success to some miraculous co-operation between their 
air and land forces. Tales were told how squadrons of dive- 
bombers appeared from nowhere in a matter of minutes when 
the panzer divisions or German infantry met any opposition. 
We know now that this was not due to any magic quality in 
the German system of air communications (which are well 
understood to be of the simplest), but to the fact that these 
bombing attacks were planned many hours before, since it 
was known with certainty when plans were being made that 
troops or tanks would have reached such and such a defended 

(Continued on page 254) 


Soldiers unloading supplies from containers dropped by co- 


operation aircraft. Many outposts rely on planes for supplies. 
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A Bristol "Blenheim" used in the Burma campaign. Note the ubiquitous American "jeep" car in foreground. 


High mobility of air power is relied 
FAST F S LU -7 upon to defend the long coastline of India. 





A group of pilots of the Indian Air Force. 


Indian youth prove splendid pilot material. 


FTER the failure of their first attack 
A on Ceylon, the Japanese advance to- 
wards India appears for the moment 
halted; but in view of their considerable 
conquests it must be assumed that this is 
a natural pause. Nevertheless, it has pro- 
vided valuable time for strengthening In- 
dia’s defences. Protection of the long 
coastline from sea invasion presents con- 
siderable difficulties; but given adequate 
maintenance facilities air power is highly A.M. Sir Richard 
mobile and can be concentrated rapidly 
at any point of danger. Directing the air 
forces in India is Air Chief Marshal Sir Richard Peirse, K.C.B., 
DS.O., A.F.C., Air Officer Commanding-in-Chief, Air Forces 
in India, former Commander-in-Chief, Bomber Command. 
Sir Richard has held a number of important posts, including 
The majority those of Deputy Director of Operations and Intelligence at the 





Peirse 


are Bengalis. Note variety of head-gear includes turban. Air Ministry and of Air Officer Commanding British Forces in 


All useable parts of this Bristol 


(Continued on page 270) 


Blenheim," forced down in Irrawaddy River, will be salvaged by RAF crew. 
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THE MIDDLE EAST 


The eyes of the world are turned on this 
war theatre. In it, the RAF has been—and is—faced 
with some of the toughest operations problems known. 





Bombing-up an American Martin “Maryland” 
for a raid. In recent operations “Mary- 
lands" shot down five Germans in five days. 


— 
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Latest American fighter in Middle East is Curtiss “Kittyhawk." As a light bomber it is called "Kittybomber." 


THE MIDDLE EAST wp Oe, 


sd 


AIR CHIEF MARSHAL SIR ARTHUR WILLIAM 
TEDDER, K.C.B., Air Officer Commanding-in-Chief, 
Royal Air Force, Middle East is a 52-year-old 
Scotsman. A graduate of Magdalene College, 
Cambridge, he entered the Dorset Regiment in 
1913, transferred to the R.F.C. in 1916 and 
served in France and the Middle East. He com- 
mended No. 207 Squadron at Constantinople, 
1922-23. He was on the directing staff of the 
RAF Staff College from 1929-31, was Director of 
Training, 1934-36 and Director-General of Re- 
search and Development from 1938-40. From 
1940 to 1941 he was Deputy A.O.C.-in-C., Middle 
East, after which he took over the command. 


This aerial photograph records groups of Italian pris- 
oners captured when Bardia fell to the Allied forces. 








great American belt the Middle West, which has become so 
well-known and yet is not to be found on any ordinary 
map? 

Before the war much of the Middle East was covered by a 
Royal Air Force Command with headquarters at Cairo and 
units stationed in Egypt, Sudan and Palestine. Adjacent to it 
were the sister Commands of Iraq, Aden and Malta. 

On the outbreak of war the Middle East Command was ex- 
tended to embrace those adjoining Commands. Later it had 
to operate in Abyssinia, Libya, in Greece, Albania and Crete, 
in Iraq and in Iran, and finally in Syria. 

The area in which the Command now operates may roughly 
be likened to a number of broad spokes of a wheel the centre 
of which is Cairo, the spokes radiating to the four points of 
the compass. The eastern area embraces the Western Desert 
and Libya; to the south, control is exercised over the whole of 
Egypt and the Sudan, Abyssinia, British Somaliland and Kenya, 
an area extending to the centre of Africa; on the east and 
northeast the control ranges through Iraq and Iran to the 
borders of India, while to the north there is the shorter spoke 
embracing Palestine and Syria and includinz Malta and Cyprus. 
To the northeast the Command adjoins Soviet territory, and 
in Syria it marches with Turkey.—Ed. 

a . * 

The War in the Middle East has been a series of battles for 
aerodromes. As the armies moved back and forth across 
Cyrenaica it was landing grounds for which they fought, for 
landing grounds spell air superiority—with all that this means. 
So it was in the Western Desert, so in East Africa, Syria, Iraq 
and Persia, and particularly so in Greece and Crete. The sig- 
nificance of Malta has always been that its aerodromes com- 
mand Sicily, Italy, Tripoli and the enemy supply routes across 
the Mediterranean. 

A war for aerodromes. Hold them and you advance. Lose 
them and you retreat, whether on land or on the sea. 

The squadrons of the RAF which were stationed in the 
Middle East were there in the first place for one clear reason— 
to protect Egypt and our lines of supply through the Suez 
Canal and the Red Sea. This was scarcely a problem unless 
Italy entered the war, nor was it an urgent problem so long 
as there were a Western Front in Europe, French armies in 
Tunisia, Syria and Somaliland, and reasonably safe communi- 
cations through the Mediterranean. Consequently, as there 
was pressing need for aircraft in other theatres of war, the air 
strength in the Middle East was then numerically puny and 
the aircraft largely obsolescent or obsolete. 

When war came eastwards, however, it was in circumstances 
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An American Martin "Maryland" at work. Its bombs are burst- 
ing on an Axis encampment near El Adem, in the Libyan desert. 


unpredictably disastrous. As Italy declared war the Western 
Front collapsed, and with it not only the menace to Italy from 
Tunisia and East Africa but our Syrian bulwark as well. 

The Air Officer Commanding-in-Chief, Middle East, could 
balance his forces against those of his opponents in this man- 
ne! 

For the defence of Egypt, even if he brought his aircraft in 
from Palestine, he had approximately 40 Gladiator fighters, 70 
Blenheim bombers, 24 other bombers, 24 Army co-operating 
Lysanders, and 10 Sunderland flying boats. All except the 
Blenheims and the specialised Lysanders and Sunderlands 
could fairly be called obsolescent. 

For the attack on Egypt from Libya the Italians had at least 
200 modern bombers and 200 modern fighters. Looking south 
the situation was no better. The Italians held in East Africa 
a total of 110 bombers, and 60 fighters. All we could muster 
against that were about 85 Wellesleys (single-engined bomb- 
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RAF bombers caught these Axis warplanes on the airport at 
Derna. Among types recognizable are Junkers, Heinkels, Bredas. 


ers) and Blenheims, with a few Gladiators, Battles and Junkers 
Ju-86’s. 

Besides this the Italian Air Force in Libya could be rein- 
forced easily from Italy not only with its own aircraft and 
crews but with those of the Luftwaffe, while long range 
bombers as reinforcement could be flown by night from Libya 
across the Sudan to East Africa. The position worsened in 
August, 1940, when the loss of British Somaliland gave to the 
Italians the aerodromes at Berbera and released their aircraft 
for use against Sudan and Kenya. 

Faced with great numerical inferiority on every front, the 
RAF took the only possible course—the offensive. British air- 
craft in the Middle East have held to that ever since. There 
have been occasions when the land forces have been compelled 
to stand on the defensive, but even during those periods the 
Air Force has kept to the attack, 

This began in the first few months both in the Western 


South African Air Force pilots leave their Douglas “Boston III" 


after a raid on Axis positions. 











"Boston" is well-liked in desert. 
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Allied bombers did efficient work on the harbour at Bardia. 
This is how it looked when British forces entered the city. 


Desert and in East Africa. Bombers based on Sudan and 
Aden repeatedly raided the Eritrean ports and the Italian petrol 
and supply dumps. One impressive sortie was a long distance 
raid on Addis Ababa by obsolescent Wellesleys from Aden 
Although the weather was bad and the country mountainous 
the bombers hit four Italian hangars, destroyed five of their 
aircraft, started a large petrol fire, and in consequence drew off 
forces of Italian fighters from all fronts to protect the capital. 

In the Western Desert the RAF force available—three squad- 
rons of Blenheims, one of Gladiators, and one of Lysanders— 
was established near Mersa Matruh, and it struck with such 
power as it possessed at the Italian aerodromes in Libya with- 
in a few hours of Italy’s declaration of war. Although they 
were the aggressors, the Italians were taken completely by 
surprise and had not even properly dispersed their aircraft 
and petrol supplies. 

Our blow was not heavy, but it was swift and it told. We 
had the initiative, and we kept it. Tobruk, Derna, Bengazi, 
and the big enemy encampments were repeatedly attacked— 
even when the Italian ground forces, after three months prep- 
aration, moved forward to Sidi Barrani and hailed as a major 
victory the occupation of ground from which General Wavell 
had purposely withdrawn. 

The enemy moved forward, but the RAF continually ground 
strafed his lines of communication and his aerodromes, not 
only destroying large quantities of his supplies, transport and 
aircraft on the ground, but also forcing him to put up constant 
patrols of his own fighters over the roads and the landing 
grounds, in this way countering his numerical superiority in 
the air. 

By that time, of course, we had been somewhat reinforced. 


Bombs for Allied aircraft are cached in huge dumps in the 


desert. RAF officers are selecting some for a bombing raid. 








Another enemy vessel shows the mark of Allied bombers. A 
bomb hit directly ahead of the bridge cut the ship in half. 


By October the position looked much more promising. Then 
Italy declared war on Greece, and the decision was rightly 
taken to send aircraft to the help of our new Allies. 

This meant depleting the forces in the Western Desert, though 
the time was approaching when we should launch an offensive 
of our own in that theatre. Reinforcement of aircraft was 
started again, and by the time of the offensive we had in the 
Western Desert the first two squadrons of Hurricanes, four of 
Lysanders, two of Gladiators, and five of Blenheims. Two 
squadrons of Wellingtons and a few Bombays were available 
for night bombing, and the risk was taken of moving forward 
the fighter defence squadrons from Alexandria and the Sudan. 
Even so, the Italian fighter force still outnumbered our own 
by four to one. 

In the early days of December, 1940, the RAF and the Navy 
prepared the way for the Army assault. The Navy bombarded 
Sidi Barrani and Maktilla; the RAF delivered heavy attacks 
on the Italian camps and on Benina aerodrome near Benghazi. 
All the time, both before and during the Army advance, the 
ground strafing and bombing of enemy aircraft on the landing 
grounds, of their transport on the roads and of their ships in 
the harbours continued. 

When we had advanced sufficiently we counted some 1100 
enemy aircraft out of action at the various landing grounds. 
The roads were littered with broken and crippled transport, 
and 35 ships were found sunk in the harbours at Barin, Tobruk, 
Gazala, Derna and Bengazi, all accounted for by bombing. 
The success of the first British Libyan campaign is already 
history. The advance began on December 9, with a very lim- 
ited objective. We intended to advance as far as Buq Bug. 
In fact the campaign proceeded rapidly to a destruction of 


Not bombs, but auxiliary fuel tanks for Nazi aircraft, aban- 
doned, along with great quantities of supplies, at a Libyan base. 
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Short "Sunderland" flying boats played a magnificent part in the withdrawal from Greece. Here 


are RAF personnel being rowed out to one of the big boats. Note how gun turret has been retracted. 


the whole Italian army in 62 days, the capture of 133,295 pris- 
oners, 1,300 guns, and vast amounts of war material, and a 
British occupation of the whole of Cyrenaica. 

The work of the Air Force in this campaign was diverse. 
Before each Army assault the bombers attacked in turn Sidi 
Barrani, Bardia—the “Bastion of Fascism”—Tobruk, Derna and 
Bengazi; but these bombing raids would scarcely have been 
possible had not our fighters pinned down the Italian fighter 
force and kept it continually on the defensive. The strafing 
of the aerodromes and the roads did that, and on their home- 
ward journeys our fighters often encountered the unescorted 
Italian bombers which were trying to give support to their 
troops. We shot down 74 enemy aircraft during the first week 
of the advance alone. 

Until the Army advanced beyond Bardia our air superiority 
over the enemy had been secured and maintained by air action 
alone. To the westward of Bardia and Sollum there runs for 
over 100 miles a vast flat plain, admirable for aerodromes. 
Beyond that, to the west of Derna, there stretches some 150 
miles of hilly country. Between Derna and Bengazi were 
only two aerodromes fit for modern aircraft. 

Between Derna and Sollum were based the great majority 
of the Italian air forces, with their main base at El Adem. As 
our mobile land forces swept round over the great plateau the 
Italians had to evacuate one after another of their easterly 
aerodromes, only to be attacked by our fighters and bombers 
again and again on the ground at their westerly aerodromes 
at Gazala, Timimi and Derna. Part of our squadrons moved 
up quickly behind our advanced land forces. For this battle 
the Italian air force was virtually “out,” and our fighters were 


These are Rhodesian fighter pilots serving in the Middle 


East. Plane ‘s a “Hurricane.” Pilot at right holds mascot. 


free to harry the retreating Italian columns into the disorder 
and rout which culminated in General O’Connor’s brilliant 
thrust across 150 miles of desert and his victory at Beda Fomm, 
south of Benghazi. 

Could we then have advanced on Tripoli? At the time this 
became a world debating point. Even if there had been no 
other fronts to consider, the supply problems had become acute 
in an advance aimed at Buq Bug which had reached El Agheila. 
The German Air Force had now come into action and was 
doing its best to make Benghazi untenable as a supply point 
The motor transport available, over some of the worst desert 
tracks imaginable, had already been subjected to stringent 
wear. 

At this point it is necessary to step back a little. Italy de- 
clared war on Greece on October 28th, 1941, before the British 
offensive in Libya. The British Government decided that 
whatever possible RAF support could be given to the Greeks 
must be given. Accordingly, two squadrons of Blenheim 
bombers, one of Blenheim fighters and one of Gladiators were 
despatched to that country, dangerously weakening the West- 
ern Desert force even before our campaign began. Some Wel- 
lington bombers were also sent over from Egypt to operate 
against the enemy’s disembarkation ports during moonlight 
nights. 

The position then was that the Italians had made some small 
advances from Albania on to Greek territory but were being 
held. The small valiant Greek Air Force, sadly equipped, had 
flown itself almost to a standstill in giving close support to the 
Army. The RAF force of bombers concentrated on hitting the 
enemy’s lines of communication, with the result that by the 


While ground-strafing, this ‘‘Beaufighter” hit a telegraph 
pole, lost three feet of wing, flew 400 miles to its base. 
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Troop carriers play an important part in desert warfare. This 
is a Bristol "Bombay" about to land with its cargo of soldiers. 


end of November the Greeks were able to start a counter of- 
fensive. At first the chief difficulty in Greece was that of 
aerodromes suitable for modern aircraft. There were not even 
any good sites for them. On the Larissa plain the rains had 
already started, and the ground was flooded. 

So the bombers had to be placed on aerodromes near Athens 
and the fighters made shift with whatever they could find 
near the front lines. By the end of the year, in spite of these 
difficulties, Valona and Durazzo, the two Albanian ports, were 


This is a "Hurricane" pilot at Malta, returning to his base 
after fighting off one of the Axis attacks on the tiny island. 





being thoroughly bombed; the fighters had established partial 
air superiority against great numerical odds; and the Greek 
Army had not only thrown the Italians out of Greece but had 
started to invade Albania. Then with the new year came the 
snow. It did not ground the RAF squadrons but it forced them 
to fly over mountainous country in conditions of extreme dif- 
ficulty and danger. The Italians had concentrated large forces 
of antiaircraft guns at the main targets and every raid that 
the Blenheims undertook meant first a long difficult flight to 
the target, then a barrage through which few went unscathed, 
and at last an even more difficult flight home. 

The ground situation was largely stabilised by the weather, 
but the Germans were gradually massing in Roumania. By 
February, the Libyan campaign was nearly over and Cyre- 
naica was clearly ours. We were committed to Greece; so it 
was decided, in spite of the obvious risk, to start transferring 
more squadrons from the Western Desert to that country. 
The.Greek Army had already taken Tepelene but the weather 
prevented them from throwing the Italians into the Adriatic 
before the German attack. This was in spite of the fact that 
the RAF changed its policy in Albania in order to give much 
closer support to the ground forces. 

The prestige of the RAF never stood higher in the minds of 
the Greeks than at that time. The first Hurricanes from the 
Western Desert appeared over Athens in February. On Feb- 
ruary 20, they made their first sortie over the lines and shot 
down four enemy aircraft. Eight days later, in full view of 
the Greek forces in Albania, they fought out the greatest air 
battle on that front. Ten Hurricanes and 18 Gloster Gladiators 
met a large force of enemy aircraft over the Greek lines. They 
shot down 27 of them with no loss to themselves. The Greeks 
were ecstatic. 

March was an indeterminate month. During that time the 
Italians counter-attacked without much success. The Greeks 
accepted at last the offer of a British Expeditionary Force 
which, with further RAF reinforcements, was drawn from the 
Western Desert—thus enabling the German Army then in 
Tripolitania to throw over our skeleton holding-forces out of 
Cyrenaica. 

The Italian Naval force which met the Mediterranean Fleet 
was smashed at Cape Matapan. Six Fairey Swordfish Naval 
aircraft arrived in Greece and wrought heavy damage to Italian 
shipping in Valona and Durazzo harbours. The Germans had 
subjugated Roumania and crossed in force into Bulgaria. Yugo- 
slavia, whose Goverment had been preparing to capitulate, re- 
volted and prepared to fight. 

On April 6, Germany declared war against Greece and 
Yugoslavia. The RAF had been reinforced—but to what did 
it amount, and what opposition had it to face? Supporting 
the Greeks in Albania there were one squadron of bombers and 
one of Gladiator fighters. On the landing grounds of the 
Larissa Plain, still soft after the winter rains, there were two 
bomber squadrons and one squadron of Hurricanes. Their 
task was to support the Anglo-Greek forces which were fac- 
ing the German advance. Stationed near to Athens were an- 
other bomber squadron, and a fighter squadron rearing with 
Hurricanes. In all Greece the RAF had a total of about 80 
serviceable aircraft. 

From Bulgaria and Roumania the German armies were ad- 
vancing with the support of some 800 aircraft. The Italians had 
160 based in Albania; and a further 150 based in Italy but 
operating over Albania and Greece. The odds against us, in 
numbers alone, were well over 10 to one. 

Our aerodromes were only just drving out from the rains, 
and were far from fully serviceable. Communications between 
them were of the sketchiest kind. On April 6, the Germans 
started to come west through the Struma Valley to attack 
Mount Beles and the Rupel Pass. Twelve Hurricanes flew out 
to meet them. They met 20 Messerschmitt Me-109’s, and shot 
down five of them without loss to themselves. The first round 
Was ours. 

That night the Blenheims, with some Wellingtons, bombed 
successfully behind the German lines; and the following day, 
in spite of terrible weather, some of our bombers got through 
to the bottle neck at Strumitsa and did fierce damage to the 
German transport which was pinned there by the mountains 
and the marshes. It was impossible to give air support to 
the Greek forces cut off in the Salonika area. Within a few 
days our squadrons were fighting a delaying action. The 
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strength against us was overwhelming, and all we could hope 
to do was to hold up the German advance. 

At first the German Air Force had mainly been occupied 
with giving close support to the ground troops, and our Hur- 
ricanes, patrolling over those areas, had shot down many enemy 
aircraft. Too many, it appeared, for the Germans to suffer; 
for on April 15, they switched their air power against our few 
forward aerodromes. 

They ground strafed the Hurricanes’ aerodromes at Larissa 
just as three of our fighters were taking off. Two of the Hur- 
ricanes were shot down; the third shot down a Messerschmitt 
Me-109. In the meantime, in the north the Yugoslavs had col- 
lapsed, and some of our bombers were engaged in trying to 
stem the German land forces there. In the east the Anglo- 
Greek forces were withdrawing, and April 15 saw the com- 
plete evacuation of the Larissa Plain, together with all our 
aerodromes and landing grounds on it, which were by then 
just beginning to-recover from the winter weather. 

The squadrons moved to the only remaining aerodromes, 
which were those round Athens and two farther south at 
Argos. In Albania, after the collapse of the Yugoslavs, the 
German forces compelled the Greeks, who had fought so hard 
and so well, to surrender. The two RAF squadrons were suc- 
cessfully withdrawn, but very soon it was clear that the Greek 
campaign was lost. It could never have been otherwise, 
against such odds. The RAF were left with the task of doing 
their best to cover the evacuation, for the whole weight of the 
Luftwaffe was turned on the Athens area. 

All our bombing targets were chosen at points just behind 
the German lines where they had great concentrations of 
transport, and uncounted damage was done. To give only one 
instance, the Wellingtons broke the bridge at Varda, the very 
hinge of the German lines of advance. 

On April 19 our fighters sang a gallant swansong. There 
were 15 Hurricanes left. The Germans directed a force of 
about 100 dive bombers and fighters on to Athens and its sur- 
roundings. The 15 Hurricanes, piloted by men who had seen 
five months of continuous fighting abainst heavy odds, went 
up to engage them. They shot down 22 enemy aircraft con- 
firmed and a further 8 probables. Five of the Hurricanes were 
lost. It was a magnificent demonstration of the comparative 
abilities of the German airmen and our own. But the loss of 
33 per cent crippled the Hurricanes. The remaining 10 were 
sent to Argos to cover the final evacuation of the British troops, 
but most of them were destroyed on the ground and the re- 
mainder were evacuated to Crete. 

(Continued on page 262) 


85 





Pa Pt 33 x" 
Tough fighters, these Australians. The squadron of “Toma- 
hawks" at top is an Aussie unit in Syria. Some of its pilots are 
in the inset. This "Tomahawk" is the same as the U. S. P-40. 


These are bomber crews, standing in front of one of their 
"Wellington" twin-engined bombers at a desert RAF air base. 








Gf any piece of ground could be called 


unflinching, it would be Malta. The tiny 
island has withstood appalling hardships. 


These sirens do not sing, they howl. A dozen times in the 

day you'll hear them; and then again in the night. For 
this is Malta G.C., Island of the George Cross, highest token 
of civilian valour; 100 square miles of sandstone rock now 
famous as the most heavily-raided place in the world. 

But though Malta has won fame in defence, there is another 
story which the historians will tell. Malta has been merci- 
lessly attacked because of her power to strike at the heart of 
the enemy—and the true measure of the Luftwaffe’s failure is 
that they have not robbed her of this power. 

Seventy miles south of Sicily and 200 east of Tunis, Malta is 
of the highest strategic importance in a Mediterranean war. 
From aerodromes on the island, RAF bombers can operate 
against the nerve-centres of the Italian production and supply 
systems. Moreover, the presence of a hostile base at a focal 
point of the Italian convoy routes from Messina to Tripoli 
creates awkward danger zones for Axis shipping. 

From the day of Italy’s entry into the war, British warships 
and submarines, naval torpedo bombers, and RAF Wellingtons 
have intercepted and destroyed enemy convoys crossing from 
Italian ports to Libya. In the summer of 1941, when both sides 
were preparing for a Western Desert offensive, these forces 
were sinking about 50 per cent of the enemy shipping using 
this route. Ansaldo, the Italian spokesman, has described 
Malta as a “colossal and unsinkable aircraft carrier, almost 
within sight of the Italian coast.” 

When, early in December last year, Field Marshal Rommel 
was ordered by Hitler to plan a Libyan counter-offensive, he 
insisted that the Luftwaffe must ensure that 
his convoys got through. So the German Air 
Force, which had already hammered at Malta 
the previous winter—having, among other 
failures, tried in vain to sink the aircraft car- 
rier Illustrious—went back to Sicily for a sec- 
ond and more determined effort. 

Hitler sent Field Marshal Kesselring to com- 
mand these squadrons of Junkers Ju-88 bomb- 
ers, Ju-87 dive-bombers, and Messerschmitt 
Me-109 fighters. His orders were to remove 
the “Malta menace.” The fact that Kesselring 
was chosen for the job was proof of the im- 
portance the German High Command attached 
to the removal of this “thorn in the side of 
Axis strategy,” for the field marshal had com- 
manded “Luftflotte 2” during the invasion of 
Western Europe and the Battle of Britain 

On November 25, 1941, General Sir William 
Dobbie, commander in chief, gave a survey of 
the situation. Malta, he said, had been raided 
on 972 occasions; 344 persons had been killed 
and 685 seriously injured; houses utterly de- 
stroyed or hopelessly damaged totalled 2,552. 
Cities in Britain had suffered worse things 
All essential supplies were being maintained. 
Six days later, after 27 months of war, Malta 
clocked up its thousandth air-raid warning. 
Now after a further seven months the total is 
close to 3,000. 


Vth ISLAND, they call it. But this is a modern legend. 


The George Cross 


Gen. Sir William Dobbie (left), former Governor of Malta, is shown 
with Air Marshal Sir Arthur Tedder, A.O.C. in C. Middle East. 


These figures give a measure of the intensity of Kes- 
selring’s attack. Slowly its strength mounted. During Christ- 
mas week the German air force lost five dive-bombers and 
two fighters, in addition to 10 Junkers Ju-88’s and five Mes- 
serschmitt Me-109’s so severely damaged that few can have 
regained their bases. The weight of the assault gréw. There 
were 258 alerts in January, and though in February there 
were 25 fewer, no less than 153 developed into serious raids, 
97 during the night and 56 during daylight hours. By March 
10 it was plain that an all-out attack was developing. “The 
Luftwaffe have been making non-stop efforts to neutralise the 

(Continued on page 230) 


Every raid on Malta by German and Italian bombers leaves new piles of rubble. 
But enemy losses have run high and the spirit of the people is unbroken. 
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The British Air Ministry presents on the following pages an especially selected 


i=) @ L=sfre) Rep Ph cy ec bale bbe Le mo) slo) Cole p a-0 0) eV-Ke) Riz-b alo) tt-Bs (oh Z-1U Ulm Loy der-doreyssbest- bole (Bb oM- Toit ley ol 


'¢ Xe} ab = Vol cop colebetc ie O)-ti- -1-1-i ol-lel- whe) 


KNIGHT OF THE AIR 





es ia —— s.r 
A So ee eS we 
‘ te ele te OS iN ee ih ie 





=i 2"? 


hoe ae sta 














/ 


TIN. FISH 















































AIR VICE MARSHAL J. H. D'ALBIAC, C.B., D.S.O., Air 
Officer Commanding, Ceylon, has served in all three British 
services, the Navy, Army and Air Force. In 1914, on the 
outbreak of World War I, he enlisted in the Middlesex 
Regiment. Air Vice Marshal D'Albiac was later granted 
@ commission in the Royal Marine Artillery and then was 
assigned to the Royal Naval Air Service. He was subse- 
quently given a permanent commission in the RAF. 


portant part in this war. 

In Europe, in the Middle East, in the Pacific, in practically 
every theater of operations islands have taken on an impor- 
tance bearing often no relation to their size. The Battle of 
Britain was a battle for an island; Malta has shown how a 
few square miles of rock can defy an aggressor. Other islands 
have fallen—Crete and the Netherlands East Indies, for ex- 
ample. Prompt and firm action gave the Allies control of the 
valuable Madagascar naval base of Diego Suarez. 

Japan’s first treacherous blow was directed against Amer- 
ica’s chain of island bases in the Pacific, but with Japan join- 
ing the other Axis powers and spreading war to the Far East, 
the island of Ceylon, hitherto wrapped in comparative ob- 
scurity, took on a new significance. 

Royal Air Force flying boats and naval craft combing the 
Indian Ocean in search of infrequent commerce raiders used 
the island as a base. For convoys bound for Indian ports, or 
steaming eastward to the dazzling deception of Singapore, 
Colombo was a pleasant port of call. Trincomalee, a magni- 
ficent naval anchorage, was practically deserted. 

But now the picture of Ceylon underwent rapid and radical 
change. 

Since the fall of Singapore the island’s air garrison has been 
considerably strengthened both in aircraft and technical equip- 
ment. From other fields of war have come experienced pilots 
to fly the Hurricanes giving fighter cover to the harbours of 
Trincomalee and Colombo. The eastern approaches are swept 
in long patrols by flying boats using bases surveyed and estab- 
lished long before the war; and any invasion fleet which may 
emerge westwards through the water-gates of Japan’s “wall” 
will find a not inconsiderable striking force prepared for its 
reception. 

“Buttoned-up” and ready for action, Ceylon is now a self- 
contained stronghold. 

At the end of March it became clear, following Japanese 
naval movements in the Indian Ocean and the Bay of Bengal, 
that an air attack on Ceylon was imminent. The probability 
was that this attack would develop from the southeast, and 
reconnaissance patrols by Catalina flying boats were organised 
to meet this contingency. 

With the exception that a Japanese submarine was sighted 
and attacked south of the island, the patrols produced nega- 
tive results for a few days. However, shortly after four o’clock 
on the afternoon of April 4, Squadron Leader Birchall of the 
Royal Canadian Air Force, captain of a Catalina, reported 
sighting a considerable enemy force some 350 miles to the 
south of Ceylon. Nothing further was heard from his flying 
boat, and the assumption is that it was shot down. Its gallant 
captain had just arrived on the island—indeed, he was so new 
to his station that he had not met any of his fellow officers be- 
fore taking-off on his last patrol. Much is owed by Ceylon 
and the RAF to him and to his vigilant crew. 


[portant have played, and continue to play, a vitally im- 





Air Vice Marshal D'Albiac, while serving in Palestine prior to 
becoming A.O.C.-Ceylon, chats with Capt. James Roosevelt 
during the visit of the President's son as an air observer. 


As soon as the sighting report was received a second Cata- 
lina was detailed to shadow the enemy forces, and just before 
midnight this second aircraft established contact with its 
quarry about 270 miles south of the island. The enemy was 
later lost in the darkness. It was clear, however, that he was 
making towards Colombo. 

During the night the Command ashore made ready to meet 
and break the attack that seemed certain to develop. From 
calculations, it was estimated that the enemy would be over 
the Colombo area at about 7:30 am. The searching Catalinas 
established contact with the enemy again just before dawn and 
reported the position of the Japanese fleet as about 180 miles 
southeast of Colombo. On the island defence plans had been 
completed. Pilots of the Hurricane squadrons, eager for fresh 
action after pasting Germans and Italians in the Western 
Desert, were impatient for their first encounter with the new 
enemy. After an all-night vigil the Operations Staff waited 
at its battery of telephones ready to put the carefully pre- 
pared machinery into motion. . 

There was tense expectancy for the opening of what might 
well prove to be a decisive engagement for Ceylon. 

The Command’s calculations were correct and, within a few 
minutes of the estimated time of the attack opening, the first 
Japanese aircraft were heard approaching. There were two 
attacks—one on the harbour district and the other on the 
nearby Ratmalana aerodrome. The weather was overcast and 
low black clouds shrouded the city. As they approached, the 
Japanese aircraft were visible coming down the coast, but a 
mile or so before they reached Colombo the clouds intervened. 

But the Hurricanes were ready; so were the ground de- 
fences. The air war came to Ceylon as the opposing fighters 
streaked in and out of clouds in a grim hide-and-seek, and 
the black silhouettes of dive bombers swept steeply down as 
they attempted to find their targets. That morning there were 
about 50 Japanese aircraft over Colombo and about the same 


» number above Ratmalana. 


When, slowly, the battle drifted out over the sea, its out- 
come was still uncertain to those on the ground, yet even then 
it was becoming clearer every moment to the Operations Staff 
that the enemy was badly disorganised. The result of the en- 
gagement became apparent as the Hurricane pilots made their 
reports when they came in to re-fuel and re-arm. 

Finally the fact emerged that the Japanese had lost 30 air- 
craft destroyed or probably destroyed, with a further 25 dam- 
aged—a gratifying result and one which, for the Hurricanes 
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The military importan 
aunching an Allied attack eastward is revealed 
at least, laid the bogey of the Japanese Navy Zero fighter 

Even so, the enemy still had plent f aircraft left aboard 
their carriers, and despite the seve of their mauling at 
Cclombo they tried their luck at T malee on the morning 
of April 9. 

A few minutes after sever 5 ey were sighted by 
Catalina. As this aircraft’s sightir terminated sud- 
denly before it was completed it eared obvious that this 
Catalina, like its predecessor five d ier, had been shot 
down. 

At about the same time as the attacl Colombo had opened 
six enemy aircraft appeared over Tri ee and the nearby 
aerodrome of China Bay. As tion of Hurricanes had 
met the attackers out at s¢ oo small a force 
hold off the Japanese. Neverthe hen the enemy reached 
the vicinity of their targ they t been highly dis- 
concerted to find thei: ctives further protected by a newly- 


overbold in his 


raised balloon barrage. One Japanese pilot 


attack, came to grief after foulin cable 

In the meantime, larger format f British fighters had 
gone into action, and these, with great zest, proceeded to make 
hay of the Japanese. At the same t Blenheims were sent 


intered strong op- 


fire from the Japar ese 


to bomb the enemy’s carriers. The 
position from the air and concentrated 
fleet, but they pressed home their attack with great resoluti 
This second attack was more expe! e to the Japanese tl 
was the first. To the keen satisfaction of the RAF and 
ground defences, some 37 enemy aft were destroyed or 
probably destroyed, and two others were listed as damaged 


In the two raids, in each of which about 100 Japanese air- 








of Ceylon as a bastion against an enemy move westward or as a base for 
by a study of the island's location in Indian Ocean. 


craft participated, the enemy’s total losses were one-third of 
his force destroyed or probably destroyed and a further eighth 
damaged. It was a fine victory for the island defences; is it 
too much to ask whether it was not against the coasts of Ceylon 
that Japan’s westward progress was halted? Certainly it is 
significant that the enemy made no immediate effort against 
Ceylon after his first two reverses 

After this first taste of action the RAF organisation made 
considerable progress, heartened and encouraged by the ex- 
perience gained in April. Reinforcements have included a 
squadron manned by Royal Canadian Air Force personnel, and 
all branches are in fine fettle and ready for any renewed call 
to action 

What may be the probable role of Ceylon in the future course 
of operations? That question is not difficult to answer. Sev- 
eral “blueprints” of Japanese expansion have been issued dur- 
ing the past decade, and according to these the first phase is 
limited to territories now in process of “pacification.” A pause 
is envisaged before the second stage, which according to the 
Japanese plan involves the conquest of Australia, India and 
Ceylon. The mere fact that our Far Eastern Enemy has so far 
worked to blueprint does not mean that, if he considers the 
opportunity ripe, the pause between the two stages will "be 
any more than nominal. It appears clear that Japan’s ultimate 
—perhaps not very remote—intention is to conquer and oc- 
cupy Ceylon 

There is a second threat to the island, and one which must 
be considered more immediate. This is related to the phase 
of war in which Anglo-Saxon resurgence into the Far East 

(Continued on page 275) 
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British cities and convoys are protected from 
enemy dive bombers by these ugly, invaluable “rubber cows.” 





Herded by their motor tenders, these barrage balloons are going out to their posts 
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Balloon operation is a highly skilled job, demanding knowledge of knots, splicing, sewing, stresses 














AIR MARSHAL SIR LESLIE GOSSAGE, 
K.C.B., C.V.0., D.S.O., M.C., Air Of- 
ficer C di g. Rall Cc d, 
was commissioned in the Royal Field 
Artillery in 1910, and was first assigned 
to service with the RFC in May, 1915. 
He was awarded the M.C. in 1916 for 
**consistent good and zealous work under 
bad weather conditions," and subse- 
quently he was awarded the D.S.O. for 
distinguished services in operations. 
Air Marshal Gossage has served as Air 
attache in Berlin. He is known as a 
keen student of air tactics and at one 
period was a Fighter Group commander. 








and properties of hydrogen. Note perfect alignment of balloons at training school drill, above. 


T 10 minutes to nine on the fine morning of the last day 

of August, 1940, the Germans gave a clear indication of 

their respect for the British balloon barrage—in their own 
language. They came across to Dover, and in six minutes 
shot down every one of the 23 balloons flying there. 

The Battle of Britain had been joined: and the Dover bal- 
loons represented the first line of our passive defence. The 
barrage had been deployed during July as a protection against 
dive bombing. The fact that it still flies in full view of the 
enemy is proof that the attack was not successful in the long 
run. The part of bailoons in the Battle of Britain may seem 
comparatively slight, but this incident at least confirmed the 
value of barrage protection, first by the enemy’s interest in 
attacking it, secondly by the failure of that attack to prevent 
a balloon barrage being flown at Dover 

The attack began when two waves of about 59 enemy air- 
craft approached Dover flying at heights ranging from 15,000 
to 20,000 feet. Six Messerschmitt Me-109’s broke away from 
these formations and flew at the balloons. The fighters ap- 
peared to have discovered lanes in the antiaircraft barrage, 
which had been caused by the removal of a certain number 
of guns for use elsewhere. Their attack was more successful 
than any subsequent attack made, but they lost half their force 

Of the six, two were destroyed by antiaircraft fire, and a 
third by rifle fire from balloon crews 

There were no casualties among the balloon operators and 
replacements were immediately put in hand. One balloon site 
raised a new balloon with 40 minutes of the attack. At 11:30 





that same morning 11 balloons were again flying over Dover 
and by the same afternoon their number was increased to 18 

At 7:30 in the evening the Germans tried again and suc- 
ceeded in shooting 15 balloons down. Despite these losses 
however, there were 16 balloons flying over Dover on the 
following morning. 

When these were attacked three enemy aircraft were shot 
down at a cost of only two balloons. The crew of a site in 
the centre of the town lost their balloon but reported as fol- 
lows: “The enemy aircraft attacked a balloon which was 
rising just inflated in the harbour. A 50-round burst of con- 
trolled rifle fire staggered the machine which banked up, 
clearly disclosing underpart and markings. A second burst 
of 20 rounds was fired and black smoke was seen coming 
from the engine and the machine dived into the sea beyond 
the breakwater.” 

The protective balloons still fly over Dover. The attack on 
the barrage has proved too costly. Subsequent attacks appear 
to represent individual acts of daring by members of the 
Luftwaffe and are said to be frowned upon by the Germar 
authorities. 

In general, major attacks on balloon barrages have ceased 
the enemy having realised that the game is not worth the 
candle. 

The fact, however, that he hoped to destroy our balloons 
is in itself proof of the utility of the barrage. 

Balloons are deployed to drive the enemy to a height from 
which accurate bombing is difficult, rather than to net him 
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Waterborne barrage balloons provide protection to coastal 
shipping. Gas cylinders are kept on deck, ready for use. 


That they succeed in doing so is noted by William Shirer, 
who in “Berlin Diary” states the attitude of German pilots 
toward the London barrage: 

“He (one of the German pilots) relates that they ap- 
proached London at a height of from 15/16,000 feet, dived to 
about 10,000 feet and released their bombs at this height—too 
high for accurate night bombing. They did not dare to go 
below 7,000 feet, he says, on account of the barrage balloons.” 

Apart from attempts at shooting down barrages, the Ger- 
mans have shown their balloon wariness in a more positive 
form. Balloon fenders have been found upon enemy aircraft 
brought down in this country. These are guards stretching 
from each wing tip to the nose and consist of a streamlined 
shell of light alloy reinforced with a strip of steel along the 
leading edge. They are held in position by five outrigger 
struts, one projecting in front of the nose and two projecting 
from each outer wing, thus forming a sort of flattened V in 
front of the aircraft. 

It is intended that these fenders shall be strong enough to 
break the balloon cables by impact or to thrust them aside; 
but they weigh about 800 pounds and reduce the performance 
of the aircraft very considerably. 

A balloon barrage is deployed to protect a vulnerable point 
or a vulnerable area. This may be a harbour such as Dover, 
a city such as London, dockyard installations such as those at 
Liverpool, or individual factories doing work of vital impor- 
tance—for instance, the manufacture of aircraft. Whatever 
they protect, however, balloons are never intended as a 
complete and independent form of air protection. In keeping 
the attackers up, in restricting their area of attack and in 
placing them at a level favourable to antiaircraft guns they 
are playing an essential part in the general scheme of defence, 
enabling fighter aircraft, antiaircraft guns and the observer 
system to co-operate effectively. 

Since September, 1939, the citizens of London have enjoyed 
the visible security of the silver barrage studding the threat- 
ening blue skies. The balloons flew night and day throughout 
the most severe aerial bombardments. The fact that our in- 
dustrial effort has never collapsed and that the vital ports of 
this country are still open, is partly due to this passive defence 
so doggedly maintained. 

The conception of balloons as a weapon of air defence orig- 
inated before the last war. The idea was to build a stockade 
of nets in the skies and to enmesh hostile aircraft on their 
way to a defended area. The Germans tried a form of balloon 
or kite barrage as early as the winter of 1914-15. By March, 
1917, they were forming balloon barrage detachments to pro- 
tect important industrial establishments. 

An early deployment of balloons by the Allies was in Venice, 
where there were seven balloon stations each provided with 
10 balloons. These were inflated during each moonlight period 
and flown at the height of about 10,000 feet from rafts moored 
about 200 feet apart round the outskirts of Venice. In June, 
1917, a Royal Flying Corps officer was sent to Italy to report 
on the scheme. On September 5th of that year Maj. Gen. E. 
B. Ashmore, who commanded the London Air Defence Area, 


Nicknamed "pigs" by their handlers, barrage balloons draw 
their gas from batteries of hydrogen cylinders, as above. 


put forward his scheme for a London balloon barrage. His 
suggestion was for an apron consisting of a row of balloons 
connected by a cross cable carrying weighted wire streamers. 
His scheme was approved by the Government and on Sep- 
tember 19th he announced that he was arranging to install 
two balloon aprons on the easterly borders of London. 

In October, the Commander-in-Chief, Home Forces agreed 
to the establishment of a Home Wing of five balloon squadrons 
requiring a total personnel of 3,587, at the same time giving 
his approval for “the installation of a cordon of 20 balloon 
aprons, approximately on the line—Tottenham, Ilford, Barking, 
Woolwich and Lewisham, subject to such modifications as 
experience may suggest.” By April, 1918, seven of the aprons 
were in operation and an eighth was nearly ready. 

The balloon aprons acted as a kind of stockade against 
enemy aircraft. The position was carefully checked by our 
own fighter patrols, and the beginning of the present strategy 
in air defence may be seen in the close co-operation between 
fighters, antiaircraft, lights and balloons. The stockade of 
balloons, however, had the disadvantage of being heavy and 


Cables, invisible in photograph, control balloon position, 
force enemy planes to higher, less effective, altitudes. 
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A convoy under way, protected by a balloon canopy. Note 


ease with which operator controls balloon sway by hand. 
y y 


inflexible. It was difficult to operate and its weight was a 
potential menace to the population it was designed to protect. 
But the success of the balloon aprons as a scarecrow is borne 
out by the records of the enemy. In March, 1918, a report 
was made to General von Hoeppner to the effect that the 
aprons had increased enormously, and added greatly to the 
difficulties of the attack. If they were increased and im- 
proved much more (the report stated), they would make a 
raid on London almost impossible 

When the barrage was hauled down at the end of the war, 
work on defensive balloons lapsed, though their squadron 
establishment was always maintained for experimental work 
The conception of a balloon barrage never died out. The 
almost certain necessity of having to organise and maintain 
a barrage in any future war was noted by the Air Defence 
of Great Britain Command at various times between 1928 and 


Famed Firth of Forth bridge, Scotland, is protected from 
low flying Nazi attacks by means of waterborne balloons. 
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1935. An Air Staff decision was taken in 1936, to establish 
a barrage in London, the possibilities of barrages in provincial 
districts being left open until some experience had been gained 
on the working of the barrage in the metropolis. 

Early in 1938, after considerable research and planning, 
the recruiting of the first balloon squadrons was put in hand. 
A balloon training school was opened and the nucleus of 
regular personnel was given an intensive course of training 
before being distributed to the various centres in the for- 
mation. 

Shortly after the international crisis in September, 1938, it 
was decided to proceed with the establishment of barrages in 
many of the important provincial cities. At the same time 
it was decided to establish an individual Balloon Command 
Headquarters. Early in 1939, the provincial groups were 
established on a skeleton basis and sufficient progress had 
been made in their organisation and equipment to enable the 
whole barrage for the country to be mobilised on the out- 
break of war. 

The Air Officer Commanding-in-Chief, Fighter Command 
is responsible in the first place for the control of the balloon 
barrage. The chain of Command is derived from him as fol- 
lows: 

The Air Officer Commanding-in-Chief, Fighter Command. 
The Air Officer Commanding, Balloon Command 
Balloon Groups 
Barrage Control 
Squadrons 
Flights 
Sites 

In addition to the general operational control and to the 
exigencies of the weather, barrages are naturally subject to 
some local control. Those operating in the neighbourhood of 
an aircraft base, for instance, will be subject to those in charge 
of aircraft control; those guarding aircraft factories must 
often provide controllable lanes through which aircraft may 
be admitted to the factory landing ground. 

Though their main function is to “position the pheasant,” 
(Continued on page 216) 


Members of the WAAF are relieving men in many operations 


of the Balloon Command. Here they control a rising "pig 
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MAINTENANCE COMMAND 


AIR MARSHAL SIR JOHN BRAD- 
LEY, K.C.B., C.B.E., AIR OF- 
FICER COMMANDING-in-CHIEF, 
MAINTENANCE COMMAND, is 
one of many senior officers who 
entered the Royal Air Force 
from the Army, having served 
with the East Yorkshire Regiment 
during World War i, before be- 
ing granted a permanent commis- 
sion in the Royal Air Force in 
1919. Sir John was appointed to 
his present post in March, 1938. 





to take over the maintenance units which at that time 

were administered by the Air Ministry. This reorganisa- 
tion aimed at securing rapid expansion and flexibility. Even 
in those days the task_was considerable. Today, four years 
later, the job has grown to 20 times its original size. 

The Command badge is a raven. Eagles may soar, but it is 
the ravens who provide. Beneath the appropriate emblem is 
one word: Service—an exact description of the tasks per- 
formed. The first stage in understanding them is to see how 
they fit into the whole. Manufacture is in the hands of the 
Ministry of Aircraft Production and the Ministry of Supply, 
and operational servicing is done by airfield ground-staff; but 
the entire range of service, linking industry with operational 
flying, is the work of Maintenance Command. 

When an aircraft leaves the factory, the Command takes 
charge of it for storage, final equipment, and delivery; and 
when wear and tear, accident, or enemy action damage it be- 
yond the facilities of the operational unit, Maintenance Com- 
mand again takes over, working against the clock to get it 
back into action. But the Command is not only responsible 
for aircraft: if food, stationery, and building materials are ex- 
cepted, it is true to say that the Command exists to supply 
every material requirement, whether routine or emergency, to 
both men and machines in the RAF. 

The range is enormous. In the huge “Vocabulary,” as the 
catalogue of spares and equipment is called, more than three 
quarters of a million separate items are listed. There you will 
find noted the smallest screw and the complete engine, the 
minute 14,” drill and the huge four-bladed propeller, the pilot’s 
high-altitude flying-suit and the WAAF’s stockings. 

Everything is carefully indexed so that a brief signal can de- 
scribe it accurately, and a day-to-day stocktaking system based 
on the most advanced accounting methods keeps track of the 
totals. Ask how many gun turrets of the newest pattern will 
be available tomorrow, or how many stewpans were sent to a 
lonely point in the Hebrides the day before yesterday and, 
without a flicker of an eyelid, the information comes to hand. 
But there is not one unnecessary piece of paper; purely clerical 
work has been cut to a minimum, with a gain rather than a 
loss of efficiency. 

Whenever a problem has arisen the practice has been to 
make use of the best business experience available. For ex- 
ample a football “pools” chief was called in to advise on the 
rapid handling of vouchers; for dealing with a multitude of 
small items the Command consulted the fixed-price chain 
stores; and transport problems were solved with the co-opera- 
tion of a firm of haulage contractors. In this way a system 
was built up which sought to combine all that was most useful 
in a dozen other systems, each the best of its kind. 

The basic organisation of the Command is a logical conse- 
quence of the wide range of its work. In principle it is func- 
tional, the different duties being divided between four spe- 
cialist Groups, each covering the entire country, and also the 
two independent wings. 

One wing controls the packing organisation for all the air- 
craft which are to be shipped to our Allies, the Dominions and 
to all the theatres of war overseas. 

The other is the Mechanical Transport Wing which admin- 
isters the specialised Mechanical Transport (Truck) com- 
panies. Some are lifting companies to assist the operational 
moves of certain squadrons. Others are port squadrons which 
are used for the loading and the unloading of shipping. 

The Aircraft Group stores the planes which are delivered 


Wie take over COMMAND was formed in August, 1938, 
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from the factories by the Air Transport Auxiliary pilots, and 
arranges their distribution. Often these aircraft, though fit for 
flying, are not completely equipped. During storage they are 
brought up to operational standard, necessary parts being 
added. It may be that an improvement of some component 
has been decided on, but before the change can be incorporated 
in the production line a number of aircraft have been com- 
pleted and sent to store. Maintenance Command must see to 
it that the improved part is added to the stored planes. 

Sometimes a component is considered too delicate for fac- 
tory fitting, or because of its secret nature is unsuitable for 
exposure to the chance contacts inevitable in a large works. 
In such cases the aircraft group undertakes a last-minute fit- 
ting. 

Storage in wartime implies dispersal, a fact which greatly 
complicates the task. New aircraft may be needed at short 
notice, but it is imperative that while held in reserve they shall 
be widely scattered. Shrewd planning is necessary to meet 
such conflicting necessities, and carefully contrived camou- 
flage and dispersal have in fact ensured that our losses, from 
bombing have been negligible. 

Apart from the main difficulty of dispersal, storage problems 
are many. Turnover is reasonably high, but constant inspec- 
tion is necessary to guard against deterioration in storage; and 
the conditions to which certain fabrics or substances are un- 
duly sensitive must be known and avoided. These matters re- 
quire highly specialized knowledge the importance of which, 
though unspectacular, must not be underestimated. The mod- 
ern aircraft, which may be an instrument of almost fabulous 
cost, can receive the most serious damage through ignorance 
or carelessness at any stage of its handling. 

The equipment group particularly merits the raven badge, 
for it is the universal provider, handling engines, instruments, 
weapons, vehicles, balloons—and all spare parts and other gear 
connected with their use, the requirements of personnel and 
highly-technical ground equipment included. Items received 
into stock are either new production from industry or the 
work of contractors and government depots responsible for re- 
pairs. So high is the standard of repair work that the results 
are regarded as equal to new. The stores are of necessity im- 
mense, and the calls upon them continuous and heavy. A 
single order from a bomber station may cover an extraordinary 
range of requirements. 

Soon a huge lorry will collect them and they will be on their 
way. The country is divided into seven delivery areas, and 
even the most remote operational units are visited normally 
every 48 hours. 

The handling of explosives is a highly specialised task and 
the third group which is responsible for this part of the work 
of the Command differs from the others in that it is staffed 
almost entirely by service men, though certain of its expert 
advisors are civilians. In addition to the storage and delivery 
of bombs, this Group deals with ammunition, pyrotechnics, 
oxygen and petrol. Here again dispersal is an obvious neces- 
sity, the problem being to keep airfields constantly supplied 
while avoiding the accumulation of explosives at danger points. 
The main holdings are sometimes tunnels deep in hillsides, but 
it is not so easy to furnish the same high degree of protection 
for the intermediate distribution points known as “parks.” 
Here careful dispersal and camouflage is all that is possible, 
for the rate of turnover is too high to admit of other precau- 
tions being taken. 

The fourth and last group is responsible for the repair and 

(Continued on page 270) 





































These are Lockheed "Hudsons'’ waiting to be ferried to England. 


FERRY CO 


Hundreds of sorely needed operational 
planes have been flown to Allied forces all 
over the world. Honors for this amazing work 
belong to the unsung, hard-working ferry pilot. 


unlike all other war material produced in the United States 

and Canada does not require valuable shipping space to take 
it to the battle zones. So the war was only a few months old 
when negotiations began for the establishment of a Canada- 
Britain air mail service which could also lay the groundwork 
for a future bomber ferry to Great Britain 

Pioneering of the project was entrusted to Morris W. Wilson, 
president of the Royal Bank of Canada who secured the help 
of Sir Edward Beattie, chairman of the Canadian Pacific Rail- 
way and the Canadian Pacific Air Service. Under their guid- 


Ton medium and heavy bomber, and the long range boat, 


ance the planning and execution of the scheme were rapid 
and effective. 
A group of experienced pilots was sent to Canada from 








The airport is a ferry base in Newfoundland. 
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AIR CHIEF MARSHAL SIR iy troy WwW. BOow- 
HILL, G.B.E., K.C.B., C.M.G., D.S.0., Air Officer 
Commanding-in- Chief, Ferry Command, was one of 
the first two men to fly an aircraft off the deck 
of a warship, and also commanded one of Britain's 
first aout corriers, the Empress. Also served 
with the R.N.A.S. Born September 1, 1880, in 
India, he was educated at Blackheath and the 
Royal Navy school, H.M.S. Worcester. He was 
an officer in the Merchant Service from 1896 to 
1912; he started flying in the latter year. He 
has ded Ferry C d since 1941, hav- 
ing previously “served (1937-41) as A. 0. C.-in-C. 
Coastal Command. 








Britain to inaugurate the ferry. All were men well known 
on the world’s civil air routes. Among them Capt. A. S. Wil- 
cockson, Capt. Donald Ross, Capt. D. C. T. Bennett, D.S.O. and 
Capt. Humphrey Page. 

From the first weeks there was a steady flow in of civilian 
pilots from the USA and Canada, as well as from the Allied 
nations and from other British dominions. They were rein- 
forced by pilots with war experience from the RAF Coastal 
Command, of which I was then commander-in- 
chief. A transatlantic ferry pilot school was 
opened in Canada in November, 1940. 

The first transatlantic delivery of American- 
built bombers to the RAF in Britain took place 
on Armistice Day, November 11, 1940, when 
seven Lockheed Hudsons took off from New- 
foundland under Capt. D. C. T. Bennett. The 
flight was smoothly and successfully completed 
in less than 10 hours, and was quickly followed 
by the dispatch of the remainder of a consign- 
ment of 50 Hudsons, which had been flown to 
the Canadian border from Burbank, Calif. 

These preliminary trials in regular Atlantic 
flight—now a routine everyday event—were 
organised from Montreal where St. Hubert was 
the main ferry base. 

The early operations of the Atlantic ferry, 
showed that the maximum available output from 
the United States factories, whatever peak it 


In the control room of a British ferry terminal 
WAAF help check on aircraft over the Atlantic. 
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An early model of a Boeing "Flying Fortress," being flown across ocean. 
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Being flown across in large numbers, and also used as an Another type frequently seen on the ferrying route is the Con- | 


ocean trensport, is the Consolidated “Liberator” (B-24). solidated ‘Catalina.’ That above is the amphibian model 





Also on order for the RAF now is the North American “Mitchell” (B-25) twin-engined bomber. 
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Limited radio conversations between the ferrying crew and 
RAF ground stations are permitted as they near their base. 


At a British terminal the flying control officer checks on 
en incoming bomber. Control tower is much like those in U. S. 





Meteoro!ogical forecasts for the Ferry Command are made at 


Forecasters are civilian experts. 





might ultimately reach, could be readily absorbed in Canada 
and promptly and safely flown to Britain with the utmost 
economy in manpower and cost. 

In March, 1941, the bomber ferry came under the control 
of the British Ministry of Aircraft Production and was given 
the title Atfero (Atlantic Ferry Organisation), with Morris 
W. Wilson at the head and Harold M. Long, a steel expert, as 
his chief executive. 

Atfero survived for only a few months but this was due 
wholly to a momentous offer from Washington, D. C. This 
offer, it can now be told, was made in June, 1941, when the 
President of the United States informed the British Prime 
Minister that his government was prepared to help Britain’s 
war effort further first by allowing the U. S. Army Air Corps 
[now Forces] Ferry Command, with service pilots, to ferry 
all aircraft destined for Britain from the west coast of America 
to Montreal or any other Canadian airport and, secondly, by 
releasing U. S. civilian pilots to British service to help fly the 
aircraft across the Atlantic. 

The first part of this magnificent offer could produce only 
greater efficiency and speed in delivery; the second part was a 
godsend to the RAF at the time. It meant the return to their 
squadrons for operational duties of a large number of RAF 
pilots who had been loaned to the Atlantic ferry. 

A short time afterwards the British Air Ministry took over 
the Altantic ferry and I was honoured to be appointed to 
command it. 

On July 20, 1941, Atfero was wound up and the RAF Ferry 
Command was formed. 

I want to take this opportunity of paying tribute to the 
wonderful work which, I found, had been done, often in dif- 
ficult circumstances, first by the Canadian Pacific Railroad and 
then by Atfero. Professional and business men, only a few 
of whose names I have mentioned, voluntarily and unsparingly 
gave their fulltime service to an unprecedented experiment in 
the newest phase of aviation without thought of any kind of 
reward and Canada has every reason to be proud of what 
they achieved. 

The RAF Ferry Command moved its headquarters on Oc- 
tober 4, 1941, to the new Montreal Airport at Dorval. The 
work of building this splendid airport—one of the best I have 
known, with uninterrupted approaches, modern layout and 
extensive facilities—had been practically completed in less than 
five months. Credit for this record performance belongs to the 
Canadian Department of Transport, represented on the spot 
by Comm. C. P. Edwards. 

A transformation had been effected, too, in the forward base 
in Newfoundland, built on the site of an old forest camp 
alongside the railway, inaccessible by road, and with the widest 
runways of any aerodrome in the world. This airfield is un- 
der snow for more than six months in the year, but its run- 
ways are kept constantly clear by great rotary blowers which 
spray the snow into banks 16 to 20 feet high. Extensive re- 
construction work had also been in progress at Bermuda, 
from which flying boats are dispatched, and other land and 
water bases have been laid out in areas which cannot yet be 
divulged. 

I am assisted at Ferry Command by a senior air staff officer 
and an air officer in charge of administration. But their re- 
spective duties are, of necessity, very different from those of 


their counterparts in other commands. For instance, my 
S.A.S.0., has under him: 

All flying personnel Signals 

Operations Engineering 

Service flying training Meteorology 

Civilian flying training Traffic 


Part of his responsibilities in connection with operations is 
to maintain the closest liaison with the U. S. Army Air Forces 
Ferry Command to ensure that the flow of aircraft from the 
factories will be in phase with our deliveries across the At- 
lantic. 

He must also be in constant touch with the U. S. Navy, and 
the aircraft manufacturers regarding the supply and move- 
ments of flying boats. And he is never out of contact with 
the Royal Canadian Air Force regarding the numbers and 
training of pilots, navigators and wireless operators who will 
be available to us for ferry duty. 

The air crews, service and civilian, are his responsibility in 

(Continued on page 256) 
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A new surface of concrete is laid at an RAF base. 































This runway is 50 yards wide and will be camouflaged. 


WorRKS DIRECTORATE 


Airport construction and maintenance 


is the responsibility of this organisation. 


HE man in the boat looked back at the trawler. Half-hidden 
Te arctic rain, she lay head-on to the gale about a mile from 

the shore. Dirty, cramped, tossed like a cork, she had never 
looked so inviting as now. For ahead was a long spur of rock, 
climbed by the swell. His job was to land there. Somehow he 
had to get his camera, compass and instruments ashore. 

The man at the small chugging engine seemed to think all 
this quite normal. You got alongside, he explained, and waited 
for the swell. In the trough you had 15 feet of smooth rock 
above you, but if you judged your jump nicely from the crest 
of a big one, it was a mere four to five. 

The man with the instruments nodded. This was worse than 
most, but he was getting used to these landings by now. Three 
hours later, from a high ridge of granite, he was looking down 
on basaltic rock and peat bog across which an icy mist crawled 
towards him. Here, in the saddle between two barren ranges, 
somehow an airfield was to be carved. 

No doubt the job would be hard, but he was completely con- 
fident. The last two years had taught him that, if you put your 
mind to it, airfields could be wrought from the most unprom- 
ising material. Sand, snowfield, a frozen lake; fenland or 
mountain valley—given brains, hard work, and a little luck it 
could be done. As for colossal difficulties, they weren’t your 
chief worry. You could see them a mile off and you knew what 
to do. It was the unexpected, sometimes quite small snags that 
plagued you: a beautiful level stretch, and then try as you 
would not a blade of grass would grow; a perfect hidden valley, 
no floods in living memory—till you were well started, then 
inundation on biblical scale; or there were dawn mists at odd 
seasons which the inhabitants forgot to mention; or tricky 
winds from the hills which you only spotted when your run- 
ways were half completed; or sometimes firm land seemed to 
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MR. ERNEST HOLLOWAY, C.B., 0.B.E., DIREC- 
TOR-GENERAL OF WORKS OF THE AIR MINIS- 
TRY, has held that title since 1939. Prior to 
that he was appointed assistant director, in 1934. 
In 1937 he became Deputy Director and Director 
of Works in July 1939. He was appointed Direc- 
tor-General in December 1940 and was awarded 
the C.B. in 1941. Born 1887, he was educated 
in England. In 1915, he enlisted in the R.F.C. 
where he served until 1919, during which time 
the RAF was formed. He entered civil service 
in 1919 and has followed his profession in that 
field ever since. His work for the Air Ministry 
has taken him to the Middle East and Aden. He 

once was chief engineer, Coastal Command. y) 





turn overnight into glue-like mud that no amount of drainage 
could get rid of—these were the things that made strong men 
grey at the temples. His own hair, incidentally, had a good 
deal more grey than that. Doubtless the dive-bombing in a 
certain fjord had contributed; and there were several summet 
afternoons .during the Battle of Britain which had probably 
helped. 

He set up his surveyor’s compass and took a careful bearing 
A week later the trawler put in once more. An unkempt figure 
scrambled along the rocks, slung his equipment down into the 
boat, and slithered after it. Next day, from a coastal airport, 
a plane took off for the south. Within 24 hours, in a building 
not far from Whitehall, a group of experts were considering a 
concise, informative, and highly confidential report. 

It was all set down in black and white before them. Maps, 
panoramic skylines, climate and meteorology, water supply, 
possibilities of roads and bridges, details of nearby population, 
analyses of rock and soil. They sat in judgment at a long 
table. Meanwhile, a trawler was driving through sleet and 
spray. The man with the instruments was casting an expert 
eye on another coast. 

One man looks at a desolate island; a dozen view a sheaf of 
reports. But if their verdict is favourable the huge organisa- 














































Runway-making is road-making on a large 
scale. Here a tarmac surface is being laid. 


tion of that department of the Air Ministry known as Works 
Directorate comes swiftly into action. Where the lonely figure 
stood to take the first bearings, soon an advance survey party 
are setting up a battery of instruments. From that long shelf 
of rock where the long swell mounted, engineers are blasting 
a primitive quay. Now it is not a trawler riding the off-shore 
gale, but a small cargo vessel. Twenty or 30 men are coming 
ashore. 

A month from now there will be hundreds, and in three 
months time a thousand. First a small camp at the foot of the 
hills; then gradually, a small town of huts and storehouses. 
The first rough quay will grow to a miniature port. Across 
the peat-bog, not built—for the peat is too fluid to take a true 
foundation, runs the first island road 

Lorries go floundering across it, and with them the flow of 
supplies. Wood, steel, cement—a hundred tons a day; then, as 
the work grows, two hundred tons. And food for a thousand 
workmen. Lorry after lorry piled high with food. 

As for water, that presents only one difficulty. There’s far 
too much of it. But one by one the streams are damned and 
diverted, forced into culverts and channels, drained away from 
that chosen strip of level ground. And while one lot of men 
are mastering the water, others are mastering the rock. Lumps 
that project are blasted and the debris used to fill up hollows. 
Small cranes appear; then as the foundations grow more solid, 
large ones. Soon great masses of rock are being slung into the 
air. 

There comes a month of rain. It slashes at the men’s faces, 
swells the hillside torrents, turns the peat to a devouring sea 
of slime. The road can’t take the traffic; it’s no use, the lorries 
can’t get through. But if they don’t there’s an army of men 
without provisions; and the work will fall behind for want of 
materials. 

In a peacetime job, the worst that could happen would be 
payment of an agreed penalty for construction falling short of 
contract time; but this job is part of a war, and if it’s late 
there’s no one can tell how great the penalty will be. 

Planes from this airfield will dominate a stretch of Atlantic 
waters which the mainland bases now find it difficult to guard. 
Across the North £ea, despite the pounding of our bombers, 
U-boats are still coming down the slipways. We can delay 
their launching, not check it altogether. But the coming into 
service of this airfield will mean that one thousand square 
miles of ocean, or it may be even more, will be subject each 
day to double or treble scrutiny. The U-boat will be hunted 
down; the surface raider will be up against shore-based planes. 
If the work slows down, if it’s not seven months but nine be- 
fore the first planes take off from this island airfield, lost ton- 
nage will measure the gravity of that 60 days delay. 

So the column of lorries goes forward over the road which 
the rains have worked on. The first one gets by, and the sec- 
ond; the third slithers perilously, skids, lurches, and then is 
halted. One wheel is bogged, and the cumbrous bulk of the 
lorry is slung broadside across the road. 





This giant scraper levels uneven ground 
before actual runway construction starts. 


foundations. This is a hard core being laid. 


If 20 men can’t move it, send for a hundred; if mechanical 
haulage can’t get a purchase, send for horses; and meanwhile, 
shore up that other edge, there’s just space for the rest of the 
line to crawl through. They do it, each one making a spurt at 
the critical moment, tottering on the slippery rim of the road- 
way, but righting and staggering on. The drivers crouch over 
the steering wheels, windscreens open to the cutting edge of 
the rain, their curses and shouts snatched from their lips by 
the gale that sweeps in from the sea. 

A few weeks later there is hot sunshine and the road hardens. 
A dozen lorries are in the peat-bog and three times that num- 
ber of men are in the rough field hospital—they couldn’t be 
taken off till the gales died down. But not a day’s work was 
lost in the whole bad season; and when the next rains come the 
road surface will have been strengthened and the drainage 
bettered. By that time, too, the concrete runways will be 
sliding away from beneath the wheels of the first fighter and 
reconnaissance planes. 

By then past troubles will have become good stories—the 
day the big crane started slipping; the time the lorries were 
all stuck and the supplies went the last half mile on the backs 
of staggering men; the evening a Heinkel swooped out of the 
clouds and machine-gunned the jetty; the night the torpedoed 
supply ship was beached with half her bows blown away. 

These stories are all part of the Battle of the Atlantic, a part 
not often told. But then the same was true of the Battle of 
Britain. While Spitfires and Hurricanes were shooting the 
yellow-nosed Messerschmitts out of the blue heavens, some of 
the men now at work on the northern island were sweating far 
nearer home, putting right by night airfields blasted by day; 
finishing the second-line field against the clock so that the 
fighters could still fly when their first-line aerodrome was half 
ruined; then getting the first one levelled before the bombers 
had spotted the other; eating and sleeping in snatches, bombed 
and machine-gunned on the job without the satisfaction of 
headlines to help them on their way 

These were the high spots, of course. Nine-tenths of the 
job for which the Directorate General of Works is responsible 
are devoid of thriller trimmings. They are just a matter of 
accurate calculation, perfect organising skill and steady drive. 
The main problem tackled can be summed up in a single 
American phrase: an air force has to be on the level. Planes 
may move freely in three dimensions, but for the start and 
finish of that movement they are tied to a level area. It must 
be the right size and have the right sort of surface; and if it 
is not plainly visible special lighting or directional beam ap- 
paratus must indicate its whereabouts. The surface may be a 
ship’s deck or a stretch of water, a grassy field in the midland 
counties or a converted peat-bog on a rock-bound island; but 
it must be level. And the prairie dweller visiting the British 
Isles would be surprised to notice that good solid level ground 
is often quite hard to find. 

Remember, then, when the radio announces that a thousand 


(Continued on page 242) 
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Embryo flight mechanics learning their trade at one of the RAF's great technical training schools, 


TRAINING AND MAANPOWER 


Jhe RAF's training organisation is 
a vital factor in the attainment of air 
superiority by the Allied flying forces. 


N expanding air force depends upon the efficiency of its 

training organisation. Training must not only be main- 

tained at the high peacetime standard, it must also em- 
body the lessons of war and impart the confidence and skill 
which before could only be gained in the first few months 
of squadron life. The pressure of war does not allow the fin- 
ishing touches to be reserved for the front line units. 

At the beginning of the war the Royal Air Force was a 
small but very highly trained organisation. It opposed the 
formidable German air force which had been built up through 
the preceding years with one aim—to achieve absolute mastery 
in the air. To this end the Germans had spared neither men 
nor material, for they believed that success in modern offen- 
sive war depended primarily on air superiority over the 
enemy. The first victory of the Royal Air Force was to deny 
this superiority to the Germans. Final victory will come with 
our own achievement of complete air superiority, and in at- 
taining this the training organisation plays a vital part. 

Since the outbreak of war, the Royal Air Force has ex- 
panded to many times its former size, until it is now capable 
of putting 1,000 bombers over Germany on one night. Its 


air crews come not only from the United Kingdom but from 
the Dominions and from the Allied Air Forces. Nearly all of 
them have received some part of their training in one of the 


great overseas training centres. 

In the autumn of 1939, the United Kingdom, Canada, Aus- 
tralia and New Zealand agreed in conference at Ottawa to 
send their airmen to Canada for both elementary and ad- 
vanced flying training. Separate agreements governed the 
setting up of training organisations in Australia and New Zea- 
land as well. And later arrangements were made to transfer 








AIR MARSHAL A.G.R. GARROD, C.B., O.B.E., 
M.C., D.F.C., AIR MEMBER FOR TRAINING ON 
THE AIR COUNCIL, was appointed to his present 
post in July, 1940. He had previously served as 
Deputy Director of Organisation at the Air Min- 
istry and Director of Equipment. in 1931, he 
served in Iraq on Air Staff operational duties. 
In World War | he entered service in the 3rd 
Battalion, Leicestershire Regiment, and was as- 
signed to the Royal Flying Corps in 1915. He 
was awarded the M.C. in 1915 and the D.F.C. in 
1919, and was three times mentioned in des- 
patches. He was an RAF Staff College instructor. 











Air Marshal J. T. Babington, C.B., C.B.E., D.S.O., (left) 
heads Technical Training Command; Air Marshal Sir William 
L. Welsh, K.C.B., D.S.C., A.F.C., Flying Training Command. 




























Modern war flying demands confidence and skill in every The navigating skill which guides RAF planes unerringly 





operation. Here, student pilots study up on navigation. to enemy targets is being taught these embryo observers. 
a large number of RAF air training schools to Canada. Air facilities at Grosse Ile and Pensacola for pilot and navigation 
training on a large scale was also organised in the Union of training. 
South Africa and Southern Rhodesia, while later in Trinidad These training schemes in the Dominions and the United 
and Bermuda preliminary aircrew training was given to can- States gave the RAF the inestimable advantages not only of 
didates recruited there. the enormous local resources, but of skilled auxiliary man- 

Moreover, apart from these Dominion schemes the United power, aerodromes in open country, freedom from enemy in- 

States recently provided Britain not only with aircraft and terference, absence of restricted areas and blackout condi- 
equipment but with additional facilities for training in the tions—and, above all, of the American climate which is ideal 
United States. The first scheme to come into operation during for the early stages of flying training. 
the war was a refresher course for Americans and for British The responsibility for training in the RAF rests with the 
citizens in America who wished to join the RAF. This was writer, who is a member of the Air Council and Air Mem- 
followed by the opening, in civilian-operated establishments, ber for Training. His Department, in conjunction with the 
of British flying training schools, at which pupil pilots from headquarters of the dominion training organisations, settles 
the United Kingdom were given elementary and advanced training policy to conform with the operational requirements 
training on aerodromes specially constructed for their use. of the Air Staff. Each dominion is entirely responsible for 
For instance, Pan American Airways run navigation training the executive command and administration of its own organi- 
courses at Miami. Finally, in the spring of 1941, the U. S. sation, but maintains close touch with the Air Ministry 
Army Air Forces offered to allot part of their own training through its Air Headquarters or its liaison officer in London. 
capacity for the elementary and advanced training of British The Department of the Air Member for Training is divided 
pilots and crews, and the U. S. Naval air service gave us into directorates responsible for operational training, flying 

Student RAF pilots in formation bombing practice over Southern A formation of twin-engined Avro "Ansons," a type of 

Rhodesia. Planes are North American "Harvards," popular in RAF. trainer formerly used on reconnaissance operations. 
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At conclusion of lecture series, students progress to an Before being posted to his bombing squadron, the student's 
Elementary Flying Training School. Plane is "Tiger Moth." final training includes study of the “office of a “Whitley.” 


Turret gunners become familiar with vision restriction and Armourers learn the intricate mechanism of every piece of 
blind spots" through the use of this scale-built mock-up. the armament used in planes of each of the RAF Commands. 


Study of the bomb-sight is one phase of The conditions to be met under actual flying conditions are simulated in 
an observer's course requiring special study. each of these cubicles for the training of prospective RAF radio operators. 





The 
used extensively by the RAF in its blind flying course. 


Link Trainer, familiar to most American pilots, is 


training, technical training and administrative training. The 
Director of the Air Training Corps is also responsible to him. 
A Training Progress Branch undertakes statistical planning 
and the phasing of input and output at schools and a Training 
Adviser has been appointed who examines the human diffi- 
culties underlying the training system. 

The executive command of the flying training units in the 
United Kingdom is vested in Flying Training Command, and 
Technical Training Command all ground training 
schools. The operational training units are controlled by the 
operational commands which they feed, for only these com- 
mands are in a position to know the exact requirements of 
their squadrons and the standard of training which the crews 
must attain before they are fit to fly on operations. 

A large proportion of the young men now entering the RAF 
receive pre-entry training in the Air Training Corps or in 
similar organisations in the dominions. The value of the 
A.T.C. cannot be overestimated. Open to boys aged 16 and 
over, it affords two distinct courses. One is an air crew course 
comprising mathematics, navigation, Morse code, aircraft iden- 
tification and RAF administration; the other, intended for boys 
mechanically or electrically minded, comprises wireless and 
mechanics, flight mechanics, electricity, and motor transport 
mechanics. In either case every effort is made through physi- 
cal training to improve the physique of the boys. It is in- 
evitable in a long war that there should be some falling off 
in the quality of recruits. The A.T.C., which now numbers 
some 200,000 boys, is the corrective; it fosters enthusiasm and 
esprit de corps, and stimulates the team spirit which is the 
foundation of successful training. The RAF and the Dominion 
air forces will come to rely on it more and more in the future. 

It is a trying moment in a recruit’s life when he faces the 
aviation candidates selection board. Already he has worked 
on an intelligence test and on mathematical and general 
knowledge papers; this is the final test. His education, his 
sports, his hobbies, his likes and dislikes are examined—why 
does he want to join the RAF? The youth moistens dry lips. 
“I want to fly.” The president glances at him keenly. “Flying 


controls 


is only a means to an end,” he points out, “and that is fighting. 
What do you want to fly?” “A fighter, sir.” The president 
sighs. 

Nearly all recruits want to fly fighters, for ever since the 
Battle of Britain to be a fighter pilot has been the ambition 
of every schoolboy. Yet the crew of a big bomber have an 
equally thrilling and even more exacting and responsible job. 
Well, the lad is a good type. He is intelligent, keen and cheer- 
ful, and he has passed his examinations well. The president 
smiles. “Right, we will pass you for aircrew, but whether 
you will become a pilot will depend on your own efforts dur- 
ing the early stages of your training. Good luck.” 

The youth leaves the board room with fast beating heart. 
Now he must pass the doctors. If there is anything wrong 
with him physically, they will discover it. The examination is 
meticulous, for operational service in the RAF demands a high 
standard of physique. He is passed fit for air crew duty. It 
only remains for him to be attested. 

swear by Almighty God that I will be faith- 
ful and bear true ailegiance to His Majesty, King George the 
Sixth, His Heirs and Successors, and that I will, as in duty 
bound, honestly and faithfully defend His Majesty, His Heirs 
and Successors, in Person, Crown and Dignity against all 
enemies, and will observe and obey all orders of His Majesty, 
His Heirs and Successors, and of the Air Officers and Officers 
set over me. So help me God.” 

Now he is in the Royal Air Force. 

He goes first to a receiving wing. Here he is kitted, drilled, 
lectured on various subjects, and in general introduced to 
service life and routine. Above all he learns that discipline is 
something much more than merely obeying orders. It is 
cheerfulness, alacrity, the desire to help others, a willing spirit 
of unselfish co-operation in a great service. 

Then he passes to an initial training wing where he re- 
ceives intensive instruction in the theory of flying, is intro- 
duced to air navigation and learns the elements of map read- 
ing and how to solve simple dead reckoning problems. He is 
initiated into the principles of deflection shooting by firing at 
clay pigeons. He learns Morse up to at least six words per 
minute, handles the Vickers machine gun, practises with rifle 
and revolver, and is instructed in signals organisation, aircraft 
recognition, and the physiological aspects of flying and first 
aid. At the same time his sense of discipline and mental 
alertness are fostered. He plays games and plays them hard, 
while drills are carried out in quick step at 140 a minute. If 
there is any physical or mental weakness it is very likely to 
show up at the initial training wing. 

At length, exams passed, comes his flying test. This will de- 
termine whether he will continue his training as a pilot or as 
a navigator or air bomber. If he is selected as a pilot he will 
go overseas for his elementary and service flying training. 

At the elementary flying training school he wil! learn to fly 
a trainer type of aircraft and will be given instruction in the 
theory of flight, airmanship, aircraft recognition, meteorology, 
navigation, signals, drill and physical training. He is also 
given instruction in instrument flying in the Link trainer, and 
is encouraged to take part in discussions and debates. The 
instructor plays an important role in fitting the pilot for the 
tasks ahead of him. He must be a good disciplinarian insisting 
upon punctuality, smartness and obedience to orders; be un- 
derstanding, patient, tactful and watchful for any fault his 
pupil may develop. Above all, he must be constructive in his 
criticism. During the training period at an E.F.T‘S. the in- 

(Continued on page 206) 
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HOTOGRAPHY 


Most of the colour photos on the following pages 
were taken particularly for this issue and flown 
across the Atlantic by Ferry Command bomber. They 
present a vivid panerama of the indomitable RAF. 

















iting. 
ident 


ident 
ether 
dur- 


1eart. 
rong 
ion 1S 
high 
y. It 


faith- 
e the 
duty 
Heirs 
t all 
jesty, 
ticers 


“illed, 
od to 
ine is 
It is 
spirit 


> re- 
ntro- 
read- 
He is 
ng at 
S per 
1 rifle 
rcraft 
first 
1ental 
hard, 
If 


to 


ll de- 
or as 
e will 
1g 
to fly 
1e 
ology, 
also 
and 
The 
or the 
isting 
e un- 
It his 
in his 
le in- 














Air Chief Marshal 
SIR CHARLES F. A. PORTAL, GCB, DS.O, MC. 
Chief of the Air Staff 
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One of the deadliest four-engined bombers used today, The Short ‘Stirling’ is an RAF long-range mainstay. 
the Avro “Lancaster” is giant brother of 'Manchester.” Total horsepower is 6,400; gross weight over 30 tons. 
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COLOSSUS 


Mechanics at a Bomber Command base roll out 
a massive ‘Stirling’ for an attack on Germany. 
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Consolidated ‘“‘Liberators,"’ four-engined landplanes Oldest American type in the RAF, the Lockheed “Hudson” 
from the U.S., are operated by the Coastal Command. now is being augmented by the newer, larger ‘Ventura." 








A Bomber Command veteran is the Vickers ''Wellington." ST An old-timer still in use is the Handley-Page “Hampden.” 
It carries a bomb load of 2,500 Ibs. for 2,000 miles. Short-ranged (1,725 miles), its top speed is 265 m.p.h. 





Other member of RAF's four-engined bomber triumvirate is the Handley-Page ‘Halifax. Its four en- 
gines total 4,700 h.p. With “Lancasters" and ‘'Stirlings,”’ they nightly leave their mark on Germany. 
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Peer of all RAF fighters is the Supermarine Spitfire.” These are fighter pilots, those hard-fighting airmen 
This is latest Mark V, with cannon and machine guns. who defeated the Luftwaffe in the Battle of Britain. 





DESERT WARRIOR 
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4 Fitted as a night fighter, this latest Hawker Hurricane” This RAF fighter pilot, forced down at sea, floated in 


carries four 20 mm. cannon. Maximum speed is 332 m.p.h. his life jacket until spotted by an air-sea rescue boat. 








, : 
‘ - “4 
Pa of .. i 
cn oes = eS 






- & 


zn orn SFR. : ? ao 






Carrying cannon and machine guns, Bristol ''Beaufighter" ST This “WAAF" (Women's Auxiliary Air Force) is operating a 
barrage balloon winch. U. S. adaptation of WAAF is the WAAC. 


- 


is a long-range (1,500 miles) fighter and attack plane. 





The Miles Master'’ advanced trainer is an RAF pilot's ST Barrage balloons, an important defense against low-flying 


last step before going to fighters like the "Spitfire." ‘enemy aircraft, are flown from boats accompanying convoys. 
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a bit of homework on practice targets at their base. 
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a careful checking by mechanics before a raid on Germany. 


4 These are Tail-End Charlies, RAF air gunners, doing ¥ Two of the four giant powerplants of a heavy bomber get 

















Back from convoy duty over the Atlantic, 
this Coastal Command Short “Sunderland” 
gets a checkup. Normal range is 2,880 miles. 


Bright yellow paint is sprayed on life 
preservers of aircrew to insure their be- 
ing spotted when forced down on the sea. 
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Above the clouds, 

through the screaming sounds of a 
night attack, comes the staccato bark 
of guns. A cannon’s cough pierces 
the rhythmic whine of screaming 
notors. There's a flash of flame. 


Then, Johnny Comes Flying Home. 


Those few seconds flash back seven 
to the start of the fighter 
plane that has since captured the 


years 


imagination of men, everywhere. It's 
the story of blood, sweat, toil and 
tears through the 
danger seemed a fairy story. 


years when Axis 


Johnny is flying a heavily armed 
Army Airacobra. It's generally con- 
sidered the most deadly fighter 
plane . With speed, fire 


on wings 


Night Landing of Cannon-Bearing Airacobra 


COMES Flying HOME 


power and maneuver- 
ability on his side—with motor aft 
and guns out front—a cannon fir- 
ing through the nose—the odds are 
with Johnny. Much of Aviation’s 
finest skill has been busy for years 
giving Johnny those odds. 


And it’s never too early to say that 
we are looking forward to the day 
when Johnny will 
really come flying 


to find his 


place in a new 


home, 


world of peace- 
time aviation. 


Stepped up by the 
needs of war, we 
know America will 


have the benefits 


of the mass production of planes to 
carry on its commerce and travel in 
the skies. 


But Johnny must have those future 
and when the 


time comes, we at Bell Aircraft will 


planes of peace... 


be doing our part not to let Johnny 
down. © Bell Aircraft Corporation, 


Buffalo, New York. 
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FUTURE PLANES FOR PEACE 


BELL 7... 


PACEMAKER OF AVIATION PROGRESS 





The Bell ‘Airacobra” courtesy of Bell Aircraft Corp. 


Allegheny Ludlum Research Engineers have played a very definite 
part in developing special steels that have materially aided in the 
production of the world’s finest, most dependable airplanes. And 
tomorrow will see even greater forward strides—for its laboratories 
are at work day and night experimenting, testing, ceaselessly—so 
that Allegheny Ludlum may continue to serve our country, now, 
when it needs it most. 


ALLEGHENY LUDLUM STEEL CORPORATION : General Offices: PITTSBURGH, PA. 

















ALLEGHENY LUDLUM STEELS FOR AVIATION 


SILCROME VALVE STEEL * NITRALLOY * STAINLESS AND HEAT RESISTING STEELS 
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WOMEN’S AUXILIARY AIR FORCE 





































keep constant check on movements of friendly and enemy craft. 


WAAF plotters at work in an RAF operations room. These girls | 





British women are fighting the war 
beside the men. The WAAF have proved 
so indispensable the U. S. Army recently 


set up their counterpart in this country. 


taking. It is still customary to speak of “manpower,” but 

by common acceptance the term is now more often than not 
taken to include women—the women who have cheerfully 
taken on men’s jobs in factories, workshops, farms and offices 
so that manpower, in its strictly literal sense, may be utilised 
to the full. 

In the Royal Air Force, the necessity for employing women 
to supplement man is thoroughly appreciated, and in conse- 
quence there has come into being the Women’s Auxiliary Air 
Force. The extent to which this ancillary service has devel- 
oped may be gauged from the fact that by the end of the sec- 
ond year of the war the total number of women enrolled into 
the WAAF was passing into the second hundred thousand—a 
figure higher than the entire strength of the RAF of a few 
years before. Moreover, a significant fact, every one of those 
women was a volunteer. Not only have they come from all 
corners of the British Isles to join the WAAF—there are also 
among them women from the Dominions and colonies. From 
friendly countries all over the world they came—including 
women from amongst those few who were able to escape from 
their Nazi-invaded homes. All of them—some who had seen 
service in the last war, others who had not long left school— 
left their homes, their jobs, their local ties to serve with the 
RAF. 

From what may be termed the domestic and clerical jobs 
for which an active and intelligent woman is as suited as a 
man, more and more ground duties in the RAF have been 
allocated to the WAAF, sometimes to be shared with men, 
sometimes to be performed entirely by WAAF personnel. At 
the present time over 50 different “trades” are staffed with 
WAAF. In this way an impressive number of men have been 


Tex waging of war is no longer an exclusively male under- 


dig nen tokrve 


an COMMANDANT J. TREFUSIS FORBES, 

C.B.E., Director of P Women's Auxiliary Air 
Force, served during World War | with Women's 
Volunteer Reserve, and subsequently maintained 
active interest in women's service organisations. 
Miss Trefusis Forbes joined the Auxiliary Terri- 
torial Service in 1938—at the time of the Munich 
crisis—and in July, 1939, was appointed to the 
Air Ministry as Director of the WAAF with the 
rank of Senior Controller (now Air Commandant). 
Her relative RAF rank is Air Commodore. 


The author (centre) attends a London exhibition 
of garments knitted by members of the WAAF. 














released for the more strenuous or combatant duties, or re- 
tained in armament or other industries vital to the war effort 
where their special training is needed. Without that direct 
contribution to Britain’s air effort from women of all classes 
the present strength of the RAF—already greater than that 
of the boasted Luftwaffe—might not have been achieved. 

The Women’s Auxiliary Air Force of today is the proud 
successor of the Women’s Royal Air Force of the last war. 
Then, as now, it was found that women could work side by 
side with men on many jobs; although the process of absorp- 
tion did not then go beyond their employment on such work as 
cooking, driving, orderly duties, stenography, telephony and 
storekeeping. But those pioneers proved their worth. And 
when, in 1938, serious attention was given to expanding 
Britain’s defences, a Women’s Auxiliary Service of part-time 
volunteers was formed under the joint auspices of the War 
Office and the Air Ministry. This was the Auxiliary Territorial 
Service (ATS). It had a number of RAF companies; but as 
it soon became apparent that many of the duties of women 
serving with the Air Force would be different from those re- 
quired by the Army, the RAF auxiliaries were separated from 
the parent body. On June 28, 1939, the WAAF was con- 
stituted by Royal Warrant an integral part of the Royal Air 
Force, with its own officers and NCO’s and its own uniform of 
Air Force blue. 

The badges of rank of both officers and airwomen, as well 
as the colour and style of the uniforms, are identical with those 
of the officers and airmen of the RAF. This emphasizes the 
close connection of the WAAF with its parent fighting service. 

When the Germans invaded Poland in September, 1939, the 
WAAF mustered 48 companies all told. Although they were 
graded into officers, NCO’s and other ranks, all those volunteers 











1 In many cases WAAF girls are replacing 


men in operation of the balloon barrage. 


y Two members of the WAAF Service Police 
force, one of several WAAF branches. 


3 WAAF experts’ nimble fingers are partic- 


ularly good at instrument repair work. 


were regarded as potential officers or NCO’s should the force 
be called upon to expand. War expansion of the RAF and the 
call-up of the Air Force reserves, required a great and rapid 
increase in the WAAF; a broadcast appeal for women volun- 
teers brought thousands of women of a 
recruiting centres. 

The extent to which the WAAF has 


ll ages flocking to the 


now become an integral 


4 WAAF girls at work in an intelligence room, 


5 Refuelling of aircraft is another duty 8 
now being handled by WAAF personnei 





6 WAAF balloon operators hauling on 
the tail lines of a barrage balloon. 


where reports from stations are gathered. 7 Another job in which girls are reliev- 


ing men. WAAF meteorologists at work. 


Now attending a special school, these 
are WAAF being trained in meteorology. 


part of the RAF can be seen from the single fact that the five 
“trades” originally open to women, mostly of a domestic and 
clerical kind, have grown to over 50. As the WAAF proved 
their worth in one job, others were opened to them. Now 
there are WAAF personnel in a whole group of what may be 
termed the signals trades—wireless and radio operators, radio 
mechanics and the like. These crafts, and the allied radio- 
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A.S.O. Joan Daphne Pearson was awarded Three more WAAF heroines are Sgt. Joan Eugene Mortimer, A. S. O. Elspeth Candlish- 
George Cross for saving airmen's lives. Henderson and Sgt. Helen Emily Turner, each awarded the Military Medal for wartime work. 


location work, absorb around 50 per cent of present-day air- 
women. There are a number of technicians, trained by the 
RAF in skilled and semi-skilled maintenance jobs—armourers, 
electricians, flight mechanics, sparking-plug testers and in- 
strument repairers; another group of trades is of a scientific 
nature, such as meteorologist, photographer, sine-projectionist 
and tracer; there are such domestic jobs as cook, tailor, hair- 
dresser and batwoman or orderly; a clerical group includes 
clerks both general and specialist, bomb plotters and equip- 
ment assistants; whilst in the medical class are found dental 
clerks, dispensers, masseuses, radiographers and operating room 
assistants. 
During the fi 
WAAF were trie 





bitter winter of the war, women in the 
out on a number of RAF stations. Their 
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life was hard for a variety of reasons, not least of which were 
hastily adapted accommodation and lack of equipment. Bad 
weather added to the discomfort, for the coldest winter that 


England has known for several decades held the country ice 
nd snow-bound for many months. 

Owing to the rapid expansion, the only general issue of These WAAF officers are serving in the Middle East with RAF 
uniform which was possible at that time consisted of a rain- 
coat, a navy blue beret with the RAF cap badge pinned on the 





units. They are specialists assigned to code and cypher duties. 


front, service shoes and stockings, undergarments, and an airwomen felt that they were no longer civilians in a service 
verall to wear over the airwoman’s own clothes while she was —they were part of it. 

on duty. But soon the equipment was produced; shirts, col- Slowly, but with increasing confidence in the ability of the 
lars and ties, a second pair of shoes, a warm fleece lining for airwomen to take over work which had hitherto been re- 
the raincoat, and finally—a proud moment—the issue of the garded as only suitable for men, more trades were opened up 
first tunic and skirt. By February, 1940, issues were com- for women. Training facilities became available and enlistment 
plete for this quickly extending service. In full uniform, the (Continued on page 254) 


WAAF airwomen, assigned certain maintenance duties, are shown in rear cockpits of Miles ‘Master’ trainers. 
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THE MAAN IN ACTION 


by Flight Lieutenant H. E. BATES 


Superiority of the RAF over the enemy 
is due partly to superior aircraft, but largely 


to its manpower—among the finest in the world. 


a raid on the docks at Brest came into its aerodrome to 

land. Its pilot, an Australian, touched down with an 
exactitude that seemed to indicate that nothing extraordinary 
was wrong. He was within a day or two of his 23rd birthday. 
His second pilot, contrary to the popular supposition that 
the pilots of bombers are for some reason middle-aged men, 
was a boy of 19. Among the crew was a young engineer, who 
was badly wounded. The floor of the plane was greasy with 
oil and blood and from the port outer engine a stream of 
petrol was pouring out like a bright fan in the wind. As the 
plane touched down it began to disintegrate. First the port 
outer propeller fell away; then the whole of the port inner 
engine. Then the complete port wing fell off and, falling, 
caught fire. The huge tyres of the Stirling were punctured and 
flat, and finally the whole aircraft tilted violently to port, 
flinging the starboard wing high into the air. The task of 
carrying a dying man from a plane which seemed at any 
moment about to blow up would, in civilian life, have been 
front page news; complete with pictures, personal interview 
and possibly framed certificates. Fortunately the plane did 
not blow up. Half an hour later #s crew with the exception 


0: a bright December afternoon a Stirling returning from 





of the wounded engineer, now safely in hospital, were having A typical man of action is Squadron Leader A. C. Deere, 
tea, and of that extraordinary episode, and of the earlier who was shot down three times during fighting at Dunkirk, 
episode in which the Stirling had beaten off the violent attacks had a bomb explode beside his plane on an aerodrome, ran 
of 10 Messerschmitts, there was nothing in the next morning’s into a Messerschmitt in a 700 m.p.h. air collision, then 
newspapers. had his own plane cut in two in still another unexpected 

In this story and behind it, in ten thousand others of which meeting in the air. Before promotion to present rank, he 
the public will never see a record because there are so many was presented with the DFC by H. M. King George (below). 
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Pilots of Westland “Whirlwinds" on “stand by" duty congregate at dispersal hut as they await orders 
to take their twin-engined single-seater fighters aloft to intercept foe or escort RAF bombers. 


of them, there is to be found a fraction of the picture that is 
being made, every day, every night, over sea and land and in 
all latitudes, of the men of the RAF in action. The title of 
these pictures is not heroism, since the RAF, with its vital 
genius for the rejection of normal speech and the coinage of 
new, does not know the word. Nor are they ever likely to 
occupy the place in popular literature and art long held by 
The Charge of the Light Brigade.” On the contrary they are, 
and will probably continue to be, taken very much for granted. 
For since the day when the British made the incredible and 
ghastly heroic blunder in the Crimea and somehow got it im- 
mortalized as a national epic, the standards of heroism, like 
the standards of speed and science and plain inhumanity, have 
undergone great changes. They have changed so far that they 
have, in some cases, ceased to mean anything. This has be- 
come very true of flying in general and, within the last three 
years, of the RAF in particular. One simple result of this is 
that the work of the RAF, which an earlier age would certainly 
have immortalized in verse, even if it was bad verse, is today 
recorded in language as plain, matter-of-fact and perishable 
as a cardboard box. The work of the RAF—words like deeds, 
exploits, feats of valour and so on have no place in its vocabu- 
lary—lies hidden too often behind colourless communiques and 
factual broadcasts that we now take as much for granted as the 
kitchen stove. 

For this flatness, the lack of the heroic touch in the history of 
its action achievement, the RAF is itself partly responsible. 
The men of the RAF are largely inarticulate; they would prefer 
anonymity; and perhaps the worst of all sins in the RAF is 
the process known as “shooting a line.” The now immortal 
father of all line-shooters was a fighter pilot who was heard to 
declaim, with fine pomposity, in one of those unfortunate 
silences that sometimes fall on general conversation “There 
was I, flying upside down.” This remark has since become 
the standard by which any personal flying achievement in the 
RAF, whether heroic or not, has come to be judged. To shoot 
a line is now embarrassing, boring, comic, or in plain bad 
taste. In this way the RAF has elected to speak even of its 
most exceptional achievements in terms of understatement. 
To find the pilot who will tell you the story of a combat with 
simplicity, directness and lack of embarrassment is in conse- 
quence a rare thing. 
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A one-armed fighter pilot commemorates his misfortune with 
an appropriate insigne on the fuselage of his “Hurricane.” 


To fly and to be inarticulate, even to pretend to be in- 
articulate, have become, with rare exceptions, inseparable 
qualities. To treat the daily association with danger as if it 
were nothing more than a game of cricket has become almost 
a rule. Laconic, nonchalant, dry, indifferent, the RAF passes a 
common verdict even on the most glorious of its moments of 
action with a couple of words. “Good show,” it says. “Good 
show.” 

But what the RAF does and what the RAF says about what 
it does are necessarily different things. The fact that the 
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in summer—the fighter pilot’s problem is often not how to 
kill Germans but how to kill time. His life, while waiting for 
action, may be intensely boring, dull, directionless. To counter- 
act these things he reads, plays cards, revises navigation, talks 
shop. His action, even when it comes, is packed into a hun- 
dred minutes, of which perhaps 10 or 15 form the vortex in 
which he destroys or is destroyed. 

From the thousands of stories by the fighters in action it is 
not possible to select one which will typify the fighter pilot. 
It is simpler to select a man who has crowded into one life the 
experience of 20 pilots and to record of him simply—*This is 
not typical. It belongs to the highest and rarest achievement. 
But it happened.” 

Of all fighter pilots Squadron Leader A. C. Deere, D.F.C. 
and bar, is probably least typical. He was born in New Zea- 
land; joined the RAF in 1937; won service boxing champion- 
ships; played football. In four months of the summer of 1940, 
from May to August, he destroyed 17 enemy planes. He was 
shot down seven times; baled out three times. He collided 
head-on with an enemy machine; a pupil pilot cut his Spitfire 
in two. One plane of his was once blown 150 yards along the 
ground by a bomb; another blew up three seconds after he 





Crews of ''Stirling'’ bombers report details of their raid 
to Intelligence Officer. Full record is kept of results. 


achievements of the RAF have not so far been recorded with left it. 

outstanding objectivity, force and gination is due to very His action began in May, 1940. He had volunteered, with 
simple things. Pilots, for the most part not write: write another pilot, to escort a small training-type aircraft to Marck 
for the most part, cannot fly. The d the aerodrome at Calais. He was to land 


on which we get a fusion of these gq 

ties in one person we may be giv 

though in a limited way, a real pi ‘ 
of the RAF in action. It will be limited 


there and pick up a squadron leader who 
had forced-landed. The Battle of France 
was in progress; Calais was surrounded 


by the enemy; the aerodrome was a kind 
not only because one | of “No-man’s land.” When the traine: 
for ten thousand but because th: landed, the passenger was nowhere to be 
pilot differs from the bomber pi seen. After waiting a few moments the 
the bomber pilot in turn from the trainer took off again and was just air- 
pilot and all three in turn f t] borne when a dozen Me. 109’s attacked 
pilot as much as the Spitfire fr the escort planes. The trainer, forced 
Stirling, the Hampden from the S back to land, hit a hedge. Then followed 
land, the Liberator from the Kitt what Deere himself has described as 


grand shooting match with the Me.’s”— 
the words are typical—leaving Deere and 
his fellow pilot still flying and the wrecks 
of Messerschmitts lying all about the 
beach, the aerodrome and the town. The 


These types are not 
ally different from ez 
life is different; thei: 
tions are different; 
the destruction of an enemy, is the 





Flying Officer Kenneth Campbell, who 


To understand them, to assess the dif : ih outta af ta U2: action seems to have been a fine example 
receiv osthumous . . . 

ferences in their lives and their per- neues © . N Pe of the gay ferocity for which fighter-pilots 
f r o attac i rships. 

formance in action, one must live v 6 ee ee Oo ee eee have become famous: Deere claimed two 

them for a long time certainly destroyed and one probable, his companion one cer- 


Of all flying types the fighter pilot is, to the 1 
most attractive. The reasons are agai mple. His 
seen as a triumph of lual 
powered piece of mec 


tainty and two probables. The pilot of the trainer got away 
ns are From that moment Deere seems to have had no rest. His 
flies alone in a high- patrols over the coast of France began at 3:45 a.m.; often he 








ombing raids involving 1,000 or more aircraft are being carried out by 





in his hands, of ev s at great speed, of 7 ’ : ; vs 
great beauty and spectacular effect. He is en- the RAF with telling results. Here a crew is preparing for a “night out. 
gaged in a dangerous, apparently wonderful and a 

often fatal occupatior Like the bull-fighter, 

he works near to and often in line with death 

To the public this near-fatal occupation, whether 

of bull-fighters, tight-rope walkers or fighter 

pilots, is fascinating to contemplate. For of all 

pilots the fighter pilot is most likely to be seen 

—and during the Battle of Britain was constant- 

ly seen—in action. The coastal pilot nvisible 

far out at sea; the bomber pilot is invisible, faz 

out in darkness. The Spitfire pilot flies in the sun, 

turning his plane like a silver fist iny thou- 

sand feet up, and fascinates the w d below 


This is one part of the picture; the finished 
pleasant, spectacular part, seen by the public. 
There are two others. One is the daily and al- 
most certainly boring routine of the 
and the dispersal point, whicl public never 
sees; the other is that of the action itself—which 
the public also rarely sees and which the com- 
batant will rarely discuss, the action involving 
emotions, reactions and tension, for which the 
public has no remotely comparable experience 
of its own. The picture of life on the aerodrome 
is simple. On duty throv the daylight 
hours—as few as eight in winter, as many as 18 
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le two before breakfast. In a few days his squadron lost 
pilots; and soon Deere, although only a pilot-officer, had 
me its leade1 His adventures began to be fantastic. 
he pursued a Dornier from Dunkirk to Ostend and both 
Dornier and his own machine crash-landed, Deere was 
cked out and his machine began to burn. As he scrambled 
half conscious, his machine exploded. Two days later 
ollided with an Me-109 in mid-air. Each pilot seems to 
thought that the other would give way. They passed 

h other once, turned and came together again. Deere lost a 
e height in the second turn and the belly of the Me tore 
g the fuselage of his plane, running the hood down on his 
id. The propeller was snapped off by this impact and the 


engine partially torn out. Deere, blinded by smoke and flames, 


could see nothing and could only hold the plane in a 100 
h. glide which took him gradually over the English coast. 

There his craft hit a concrete anti-invasion post, ripped off a 

wing, skidded through two cornfields and finally burnt up. 

A week or two later he chased a Heinkel over the Channel 
yards Calais Shooting down the Heinkel, he was im- 

ediately “jumped on by a swarm of other fighters.” A bullet 

pped the watch from his wrist; another scorched an eyebrow. 
His aircraft was full of holes, and over Ashford, 20 miles in- 
d and at 800 feet, it began to fall to pieces. Those were 
the days when shoppers in that market town in the heart 
the Kentish sheep and hop and orchard country would look 
20 times a day—I myself among them—and watch the 
tles in the blue summer air. They must have watched 
with horror that day as Deere baled out of his disintegrating 
ne, his parachute not opening until he was perilously close 
the earth. Yet Deere was flying again next day. 

Two days later he had his oil tank shot away and had to 
e-land without his air speed indicator; soon afterwards his 
ider was shot away and his engine set on fire. He bailed 

gain and landed in a plum-tree. Next morning his aero- 
e was dive-bombed. A bomb fell immediately in front 
im as he sat his plane, blew the engine of the Spitfire 
and sent the plane itself hurtling upside down with Deere 
for 150 yards. He was helped out by a fellow pilot and ran 
helter. Afterwards he was put to bed and was still in bed, 
day, when another raid began. He got up from his bed 
ediately, went up in his Spitfire and shot down a Dornier. 
1ortly afterwards he was teaching tactics to a pupil. Some- 
ng went wrong; the pupil collided with the teacher, cut- 

the Spitfire in half. Deere was caught in the wreckage 
his plane and could not jump. The plane fell for several 
isand feet before he could get clear. Half of his parachute 
rness had been torn off; the rip cord dangled out of his 
ch. Deere closed his eyes and waited, knowing there was 
thing he could do. Suddenly his shoulders were violently 
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Equipped with “Mae Wests’ for possible ducking in the English Channel, 
pilots of Fighter Command study the target of impending daylight sweep. 
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This "Wellington" caught fire during battle, was saved 
when rear gunner (left) beat out flames with parachute. 


jerked by the parachute opening of its own accord. That day 
Deere was in hospital for the third time. 

A large part of these adventures cannot be called heroic; 
they are examples of fantastic misfortunes which may and do 
happen to any pilot, any day, anywhere. Deere’s career is 
remarkable because he brings to such a succession of events, 
any one of which might have been his death, an indomitable 
stoicism; the spirit of apparently careless fatalism which is an 
important part of the fighter pilot’s make-up. Above all he 
brings to them, as almost every pilot does, a passion for flying 
This passion, which in the lives of young pilots who have often 
known no other life than flying is a dominant quality, is well 
illustrated by the experience of a Hurricane pilot, Sq. Ldr 
J. A. F. MacLachlan, D.F.C. and bar. MacLachlan is a 
young, exuberant, magnificent personality. In France he shot 
down six dive bombers in four days; over Malta he destroyed 
several Italians. He himself was finally shot down over Malta 
by an Me-109: a type for which the Hurricane of that day 
was far too slow. In that action MacLachlan lost his left arm 
and spent most of his time in hospital not only in an agony 
of physical pain but in an agony of mental pain—the agony 
simply of fearing he would never fly again. Yet 
in 15 days from the time his arm was amputated 
MacLachlan was flying solo again; an enterprise 
most people would have been extremely chary of 
undertaking in 15 weeks. His joy at being able 
to fly again was precisely the joy of the ordinary 
man at being alive at all: not to have flown 
would have been synonymous, for him, with not 
being alive. Today MacLachlan flies with great 
skill, daring and success as a night-fighter, using 
a specially constructed intricate artificial arm in 
place of the arm he lost. He is an exceptional 
example of the fighter pilot in action: of the 
supreme individualism which even such physical 
disability as the loss of an arm (in the case of 
the famous Bader the loss of both legs) will not 
crush. It is this individualism, enabling them 
to undertake extreme risks because they know 
that failure can affect no one but themselves, 
that set fighter pilots apart from all the rest 

This individualism is not dominant, on the 
other hand, in the pilots of bombers and coastal 
aircraft. In planes carrying crews the attitude of 
the pilot is very different from that of the pilot 
flying alone; his position becomes much more 
like that of the captain of a ship. His word is, in 
fact, law; he is in absolute command. He must 
also not only think of the safety of others; he 

(Continued on page 223) 





GROUP CAPT. F. C. V. LAWS, O.B.E., DEPUTY 
DIRECTOR OF PHOTOGRAPHY, has been 
closely associated with service air photography 
since it was introduced into the Royal Flying 
Corps in 1912. Many important developments 
may be traced to his efforts. 


This is the flying camera at work. Positive information brought 
back from this raid on a power station and chemical works in 
France show falling bombs (top left) and following damage: |, 
hit on southwest boiler house; 2, hit on northeast boilers; ; 


— hits on train on siding; 4, hit dynamo house; 5, workshops; 6, 


chemical works: 7, pipeline; 8, incendiaries burning near tank. 
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Every modern military operation depends largely on photo- 


graphs. The camera is one of the most potent weapons of this war. 





HE aim of air photography in war is to obtain accurate in- 
[icrmation and to present it as clearly and quickly as possible. 
Ministers, admirals, generals, and air marshals anxiously 
await photographs that will tell of the enemy’s movements and 
which will enable plans to be made for his destruction. 

Day by day and night by night the work goes on, for cameras 
are the untiring eyes of fighter and bomber alike; theirs is 
the eagle’s view from 40,000 feet—or perhaps that of the seagull, 
skimming the mast head to bear witness to another enemy 
cargo sent to the bottom. 

Great numbers of photographs are brought back from flights, 
and when systematically “interpreted” by experts are the most 
important source of information about the enemy’s activities. 
Though a single photograph may show an accumulation of 
tanks in a village, the progress of a shipbuilding yard or for- 
tification must be followed by a carefully planned series of pho- 
tographs extending over weeks or even months, and taken 
often in the face of adverse weather conditions and enemy op- 
position. 

Photography plays a large part on every front, and behind 
the vast but little noticed organisation that makes this possible 
lies a long story of progress and endeavour. 

Air photography is already a veteran, having given much 
good service in the war of 1914-1918. The first air photographs 
were taken by observers who used ordinary cameras and leant 
over the side of their open aircraft to get records of the enemy 
ground dispositions in trench warfare. The development of 
special air cameras was slow at first, but once the possibilities 
were recognised the effort was intensified until at length the 
F-24 was produced by the RAF. This was an efficient and re- 
liable instrument at the outbreak of the present world war. 

In the development of this camera attention had been paid 
to the prime necessity of automatic operation and control, so 
that series of photographs could be taken at predetermined in- 
tervals and large areas covered with the greatest accuracy. 
Thus from the beginning of the present war we had a sufficient 
number of suitable cameras, and could start immediately on 
the reconnaissance of enemy territory. 

However, the requirements of modern warfare are legion, 
and the “straight” F-24 reconnaissance camera soon became 
merely the foundation upon which most of the later develop- 
ments were based. The constant call for improvements soon 
proved how right the experts had been when they designed the 
F-24 on a “unit” system!—each section self-contained and easily 
interchangeable. Thus if a large capacity magazine were re- 
quired for special reconnaissance, only the magazine had to be 
built; or if a faster shutter was needed, then only the shutter 
blind had to be replaced. The first question asked when a new 
type of photography is required is how can the F-24 be adapted? 

Apart from the production of equipment there has been the 


Using a mirror attachment, an RAF camera records a daylight 
attack on the Matford works at Poissy, Paris. Notice that un- 
refutable proof has been obtained of direct hits on target. 





An F-24 camera with a mirror attachment was used to take 


this photograph at 75 feet of an attack on an enemy ship. 


equally important problem of recruiting and training of RAF 
photographers. Fortunately the RAF found a ready response 
to the call for recruits. Amongst those who joined were many 
skilled amateurs and not a few professionals of lifelong ex- 
perience. Aided by the specialised training of the RAF schools 
of photography their knowledge has proved invaluable, for it 
is only by the skill and experience of trained men that the new 
equipment can be maintained and used to the best advantage. 
Members of the WAAF are proving very successful in photo- 
tographic work. 

The uses of air photography in war are legion; we can de- 
scribe only a few of the more important. 

Bomber Command is concerned with locating the target and 
recording the actual attack, so that success may be established 
beyond doubt. Since vast areas are covered, the checking of 
targets is a colossal task, but it must be carefully carried out 
so that the crews may be shown, before they leave the ground, 
exactly what the target looks like, even when highly camou- 
flaged. Photography is also a regular part of the bombing 
routine. The camera, automatically operated by the bomb re- 
lease switch, takes a complete run of photographs of the whole 
bombing operation. Photography is not restricted to day 
bombing only, for by the aid of a powerful flash bomb and the 
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This is a typical installation of ''split'’ F-24 cameras, mounted 


obliquely to cover twice the area that normally can be seen. 


ght attacks can often 


where every aircrait 


ever adaptable F.24, the results of 
be checked in every detail. We k 
dropped its bombs, and in many 
bomb bursts. It is rarely possibl« 
detail in a night photograpl 








we can spot the actual 
wever, to get sufficient 


nage assessment; this 





must be left to the reconnaissance raft which will follow 
up next day. The information obtained enables the Air Min- 
istry to issue a bulletin like this Severe damage to the big- 
gest assembly shop of the Heinkel Aircraft Works is revealed 


f 


by the latest picture taken of Rostock after its four nights of 
sustained attack by the RAF 

In daylight reconnaissance, Coast Command may need 
photographs to identify and locate the sitions of enemy ship- 
ping. The navigator is considerably aided in this work by still 
another adaptation of the F.24. A “while-you-wait’ 
ing unit is built into his camera and 2 picture of the 
target within two minutes of makir 

Bomber and Coastal Commands als 
level bombing attacks, sometimes not more than 50 feet from 
the ground. From this height a vertic shot, even with a wide 
angle lens, would cover only a very small area, and the great 
speed of the aircraft would result in a very blurred picture 
such as you see from a fast moving train when another and 
The difficulty has 
This mirror 
directed backwards un- 
a picture of the target 








develop- 


he can get 





exposure 
require records of low 











equally fast one is going the other way 
been overcome by attaching a mirror to the lens 
is set at 45° to the lens axis 
der the tail of the aircraft, will secure 
that has just been attacked. 

The photographers of the RAF are located in various parts 
of the war zones. Their jobs may range from a single photo- 
graph of a railway siding to a thousand photographs mapping 
an entirely uncharted territory. Their headquarters may be 
either a train of mobile dark roon the field or a specially 
planned building at the home base 

The camera equipment ranges from F.24’s with 314 inch lens 
and 5 inch by 5 inch negative to F.8’s and F.52’s with thei 
special 40 inch telephotos covering negatives 842 inches by 7 


nd wher 


inches. In peace time, air survey could be carried out in an 
orderly and leisurely m by floating up and down the 
area to be surveyed at he such as 5,000 feet and speeds of 





some 120 m.p.h. But such risks can hardly be taken in war- 
time and flying speeds are more likely to be in the neighbour- 
hood of 300 m.p.h. As for the ceiling, it has been raised to 
nearly 40,000 feet, and it is from these great altitudes that the 
long focus lenses are used to produce photographs of the nec- 
essary scale 

At these great heights our aircraft penetrate far into enemy 
territory, where they photograph whole districts in broad day- 


light, remaining invisible to the enemy so long as they avoid 
those particular altitudes where the tell-tale condensation trail 
will give them away. 

Reconnaissance photography is carried out on such a large 
scale that hand processing and printing is impracticable. Only 
automatic machines are capable of handling the hundreds 
negatives and thousands of prints that are required every day. 
In fact the processing unit is not unlike that of a motion pic- 
ture laboratory. It handles great lengths of film, and the late 
sensitometric methods are used to ensure results of the highest 
possible quality 

The Army also has co-operation reconnaissance personnel 
who are the eyes of the Army in warfare and are always on the 
watch for enemy movements. Speed is of vital importance if 
the best use is to be made of this information, and special 
processing sections are pushed up as closely as possible to the 
actual front line. Magazines are dropped by parachute to avoid 
landing delay, and a special rapid processing equipment is in- 
stalled—so that the Interpretation Officer may get prints within 
10 minutes of the magazine arriving in the processing section. 
This special processing is done in a spiral type processing tank, 
and the technique involves the use of highly concentrated so- 
lutions, which give adequate development in 114 minutes. The 
negatives are printed wet on specially prepared paper. 

Perhaps one of the most interesting applications of photog- 
graphy in the RAF is the use of the cine-camera gun for re- 
cording actual aerial combat and for training fighter pilots 
When used in actual combat these cameras provide incontest- 
able proof of enemy aircraft being shot to pieces, and many 
extracts have been included as “highlights” in films for release 
to the public. 

The cine-camera gun uses 16 mm. film, and is mounted in 
the aircraft as a “fixed” or “free” gun, to be used in addition to 
the other guns when in action, or in place of an actual gun dur- 
ing practice. It is automatically started with the depression of 
the gun-firing switch and “shoots” a series of pictures of the 
target plane which serve to record its position relative to 
attacker. It has largely replaced the “towed target” as a means 
of training fighter pilots since it provides not only much more 








Staffed by WAAF photographers, this trailer is a complete 
developing and printing unit, complete with air conditioning. 


realistic combat conditions, but also makes a record of the 
“near misses.” 

It has been stated that RAF aircraft cameras are built on a 
unit system which readily lends itself to modification for spe- 
cial types of photography and ensures freedom for maintenance 
and repair. Some idea of how the system works may be 
gained by taking the F.24 camera as an example. The basic 
camera is built up of six units: 

1. The body. This houses the shutter and to it are attached 
the other units. 

2. The focal plane shutter. The three interchangeable blinds 
have different slit widths and variable tensions, giving a range 
of exposure from 1/100th-1/1,000 second. 





ylinds 


range 





3. The gearbox. This contains the mechanism for releasing 
the shutter, winding on the film and resetting the shutter—an 
operation which takes just over a second. 

4. The lens and cone. Five types of lens are employed, rang- 
ing from the 314 inch f/5.6 extra wide angle lens to the 20- 
inch £/5.6 telephoto. (The standard cone contains the eight- 
inch £/2.9 lens.) . 

. The magazine. The two types supplied are of 125 and 
250 exposure capacity. The camera gives a negative five inches 
square. 

6. Camera mounting. This is specially designed to allow the 
camera to be levelled in the air and kept free from vibration 
of the aircralit 

The Universal night camera is an adapted F.24 fitted with an 
exposing blind of special type—that is, with a width of slit 
equal to the negative size, thus permitting a “time” exposure. 
An unexposed section of film will be brought into position 
over the lens, and will remain exposed until the control winds 
it over again. This control is a special “Type 35” which is pre- 
set to expose a fresh section of film five seconds before the 
flash is due to explode, and to wind on this section five seconds 
after the explosion has taken place. The exposures obtained 
in this way will show a certain degree of movement, and also 
traces of fires on the ground, searchlights and antiaircraft fire. 
However, as night raids are usually carried out from great 
heights, the advantage gained by using the whole of the flash 
will compensate for the disadvantages entailed, and prints may 
be obtained which are not sufficiently sharp to permit the 
location of the aircraft at the moment of exposure, but which 

show the exact location of the bomb bursts. 

Many night operations take place at comparatively low 
levels, at which a faster exposure is necessary. For such cases 
the F.24 has been further modified as the F.24 Mark 1A, in 
which a built-in Louvre shutter is actuated by a photo-electric 

ttachment on the side of the cone. The shutter is opened by 
the control five seconds before the flash is due to explode, and 
is closed at the “peak” of the flash by the photo-electric at- 
tachment. This “peak” is reached in 1/60th second, but most 
of the light has already done its work and will produce an 





An F-24 camera fitted with a 45° mirror attachment and acces- 
sories. The numbered parts are as follows: 


|. T-35 control, modified to give two-second intervals. 
2. Body of the camera. 

3. Magazine containing 125 exposures. 

4. Gearbox 

5 Driving motor. 

6. Eight-inch lens and cone. 

7 Operating switch, 

8. Mirror attachment. 


9. Type 25 camera mounting. 
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This picture of a night raid on the Matford works was made 
by flash bomb and open plate. |, 2 and 3 are tracks of fires 
burning on the target; 4, muzzle flame and tracer from an 
antiaircraft gun; 5, searchlight track; 6, exploding bomb. 


image sufficiently sharp for ship recognition at heights up to 
nearly 10,000 feet. 

In certain cases it is necessary to get results “on the spot” 
so that “position” or some particular target may be identified 
before leaving the area. In this case it is true in the strictly 
literal sense that the experts have “provided the solution’ — 
for they have designed a special processing unit which can 
be incorporated in the camera magazine. 

The magazine so modified is the larger 250 exposure type in 
which much of the space normally occupied by the large roll 
of film is occupied by two stainless steel tanks containing 
jellied processing solutions. A short length of film is loaded 
into a light tight cassette and threaded through the magazine 
for exposure in the normal manner. The film is then fed on 
to a slow speed sprocket system which takes it through the 
processing tanks, through a squeegee and out through the 
case of the magazine, which is fitted with a guillotine cutter. 
A developed and stabilized negative is fed out of the camera 
in approximately two minutes from the time of exposure 

These, then, are some of the requirements of operational 
air photography in the RAF. The less spectacular but equally 
important aspect is the business of camera installation and 
maintenance, and the processing and printing of the films 
Cameras have to work for long hours under the most severe 
conditions and even the slightest unchecked fault may ruin a 
whole reconnaissance. 

This is where the RAF photographer comes ii Aircraft 
cameras are installed and adjusted to work on the “Robot” 
principle. When the pilot or bomb aimer presses a button the 
rest can be safely left to “T.35”—that ingenious control, which 
can start a whole series of operations—from a 500 exposure 
reconnaissance requiring exposures at regular intervals, to 
the synchronisation of the flash explosion with the actual 
bomb bursts during the night raid. 

Most people who have used a camera will know how impor- 
tant it is to estimate the right exposure. This again is a job 
for the photographer, who must calculate and “set” the ex- 
posure before the aircraft leaves the ground, for it is gen- 
erally impossible to make alterations in flight. The problem 
of estimating exposures is much more difficult in aerial pho- 
tography than in ground work. These exposure problems 
do not arise to any great extent from the type of subject or from 
the weather, for at high altitudes the weather is very much 
the same the world over and all subjects are alike. The chief 
problem lies in the fact that the exposures are usually made 

(Continued on page 272) 
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SIGNALS and RADIO 


“Jhe secret RAF method of applying radio- 
location to the interception of aircraft 


proved a surprise weapon fatal to Nazis. 


and incisive words the newcomer to the RAF may won- 
der how it’s done. But the RAF Signals Organisation is 
crisp and efficient too and the signal is sent quickly, surely and 
with the utmost secrecy, to the ends of the earth and all points 
in between. This is accepted as a matter of course. Much be- 
sides is demanded from a signals organisation by modern war. 
It was not until long after the Battle of Britain had been 
fought and won, and the cream of the Luftwaffe thoroughly 
skimmed by the RAF, that something of the secret of that 
magnificent success was revealed. One day, newspaper readers 
and radio listeners found a new word added to their vocabulary 
—radiolocation. Here, in a tersely descriptive word, was the 
key which had so largely succeeded in locking the gates of 
Britain against the grim battering of the Nazi air force. 
Today a large proportion of the total signals effort is applied 
to the use, development and extension of radiolocation. The 
precise methods of applying radiolocation to the interception of 
aircraft must of necessity remain highly secret, but the prin- 
ciple that reflected radio energy can be measured to determine 
the whereabouts of the reflecting object has been generally 
known for some time. Any object, be it aircraft, a ship or 


“Gime off a signal.” The first time he hears these crisp 








Ground crew technicians of the RAF Signals organisation 
3 9 


testing a Hawker ‘Hurricane’ fighter's radio equipment. 
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AIR VICE MARSHAL C. W. NUTTING, C.B.E., 
D.S.C., DIRECTOR OF SIGNALS, received his 
early technical training at Bromley School of 
Science and Art and the British School of Teleg- 
raphy. In the first World War he served as a 
gunner in the 2nd Kent Royal Garrison Artillery, 
then, in 1915, received a commission in the Royal 
Naval Volunteer Reserve. He served in France 
with a Wing of the Royal Naval Air Service and 
wos awarded the D. After receiving his 
commission in the RAF he served in Egypt, India 
and Iraq, and in the Signals Branch, Air Min- 
istry. He became Direcior of Signals in 1937. 





even a human body, in which the speed of radio waves is dif- 
ferent from their normal speed in space, will reflect a propor- 
tion of the energy which strikes it. Nothing is invisible to 
radiolocation unless it can completely absorb radio energy or 
pass it on without any reflection and the range at which air- 
craft can be detected makes it possible to deploy fighters before 
the enemy is near enough to his objective to carry out an un- 
disturbed attack. 

What this means in economy of effort is illustrated by the 
Battle of Britain, in which comparatively few fighter pilots, 
equipped with efficient machines, were able to shoot literally 
hundreds of enemy aircraft out of the sky. Radiolocation tells 
us that a raid is developing in a certain area. This information 
is signalled to a plotting room at headquarters. There it is 
co-ordinated with signals from other stations, so that the gen- 
eral situation is under constant review. Further instructions 
are signalled to a fighter group which, in turn, tells its stations 
to fly off the necessary planes to the point where it appears 
that successful interception can be effected. 

Once they are off the ground, the fighter pilots are kept in- 
formed by radio of the subsequent movements of the enemy. 
In the air, fighter pilots can talk to each other, giving warning 
by radio of any danger they may see or encouraging one an- 
other in a tough spot. If the action is over the sea and aircraft, 
friend and foe, have fallen into the water, then radiolocation 
and a radio call from a pilot still on the spot enable the ground 
organisation to pin-point a position, and bring the Air/Sea 
Rescue Service into action. 

But, important (and romantic) though it is, radiolocation is 
only one of the many aspects of the “Signals” organisation. No 
operation, however small, is ever planned without due consid- 
eration of signal requirements. The central organisation and 
planning of signals in the RAF is the responsibility of an Air 
Ministry directorate which is part of the department of the 
Chief of the Air Staff. The staff of the Director General and 
Inspector of Signals keep intimately in touch with operational 
requirements and the application of signals technique to plans 
for future operations. They are a team of skilled technical of- 
ficers, each with practical experience in the particular subject 
in which he specialises, and their range of specialisation covers 
a very wide field. 

Not until the full story of the war can be written will the 
dramatic part played by Signals be completely revealed, but 
some of the problems which have to be faced may be discussed 
here. 

Modern aircraft move at terrific speed; the handling of sig- 
nals concerning them must be equally rapid in action. The 
technical ability to transmit a message through the ether at 
some 186,000 miles per second is of little value if the informa- 
tion thus despatched cannot be handled promptly. Hence the 
signal problems of the world-wide organisation of the RAF 
divide themselves naturally into the technical and supply prob- 
blems of designing and fitting up the equipment, and the prob- 
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lems of handling the traffic. To carry out these many functions 
the three most important needs are materials, men and com- 
prehensive planning. 

What are the materials of the RAF Signals Organisation? 
The methods employed are radio transmitters and receivers, 
telephone and teleprinter circuits, visual signalling apparatus, 
despatch riders, special carriers and pigeons. The catalogue of 
equipment maintained by the stores organisation to supply 
these needs is an inches-thick book, having some 25,000 sepa- 
rate entries—apart from the large number of items of electrical 
equipment and general purpose tools which are necessary for 
signal equipment engineering. The total test is prodigious. To 
take thermionic valves alone—there are hundreds of types of 
these, used for thousands of purposes, and service needs are 
in the region of tens of millions a year. 

The thermionic valve and its many applications is perhaps 
the key to the rapid expansion in the signals of the RAF. It is 
a far cry from that day in 1912, when communication by means 
of crude spark apparatus was first established between the 
Grahame White hangar at Hendon and an aircraft circling the 
aerodrome, to the modern fighter control organisation. Today 
the pilot of an aircraft moving at 400 m.p.h. talks to his ground 
station as easily as if he were using the telephone from the 
next office. 

In the transmission of information it may be necessary for 
two people to speak together, or alternatively the need for a 
permanent record may involve the production of a written 
message. In the first case either a landline or a radio link may 
be provided between the two officers concerned. The link must 
be of high quality to enable what is being said at either end to 
be heard at the other wthout any loss of clarity. In the second 
case too, either landline or radio links may be used, but the 
rendering of a message in a written form makes it necessary 
to use the morse code or teleprinter systems of transmission. 
Each of the systems has its advantages, and many considera- 
tions can affect the choice of one or the other. For example, 
shall it be a landline or a radio link? If one end of the channel 
has to be mobile, an aircraft, for example, then obviously a 
radio link is essential. Moreover, radio links enable a message 
to be sent to several distant points at once and can usually be 
provided at shorter notice than can landlines. But between 
two fixed points, if landlines exist it is probably better to use 
them. The landline channel is less susceptible to interference 
than a radio link. It is also more private, but is, of course, more 
liable to damage by enemy action. Similarly, shall we use 
morse or teleprinter transmission? Provided the apparatus is 
available at the two points to be brought into contact, the tele- 
printer system is capable of more rapid transmission than 
morse and involves the employment of less highly skilled oper- 
ators. With a very short period of training a typist with no 
technical knowledge can achieve a speed of some 35 to 40 words 
a minute on the teleprinter. This enables teleprinter opera- 
tors to be widely recruited and quickly trained. 

So widespread has the use of teleprinter technique become 
in air operational organisation in Great Britain that the RAF 
network linking up the many installations today is a good deal 
larger than the whole Public Telegraph Service operated by 
the General Post Office. To provision and maintain it the RAF, 
in addition to its own organisation, has to call on the vast re- 
sources of the GPO. One outstanding example of the system’s 
usefulness is the simultaneous broadcast of meteorological in- 
formation which is vital to the planning of aircraft movements. 

For speech purposes, too, there exists an extensive network 
of private wires exclusive to the RAF. A large percentage of 
these circuits are devoted to operational purposes and carry 
the speech traffic for the air raid reporting system and the 
operational control of Bomber, Fighter and Coastal Command 
aircraft. Parallel with these speech circuits there exists an 
administration network which links units of the maintenance, 
supply and training organisations as well as those of the oper- 
ational commands. 

Spread about the country at a number of key points are 
several major signals centres at which most of the switching 
for these networks is done. These are the very nerve centres 
of the RAF in Great Britain. The equipment is housed in un- 
derground buildings, and elaborate precautions are taken 
against the possibility of their being damaged. The apparatus 
used is of the most modern type, including telephone work- 
ing over co-axial cables in which 400 speech circuits are 


a oe 


Fixed, transportable and mobile radio stations are used in the 
work of Signals. Here a mobile unit transmits a message. 


Standing at the navigator's table, a pilot officer, captain 
of this Short "Sunderland," ‘phones orders to crew members. 


Wireless operator of a Lockheed “Hudson” reports to Coastal 
Command after successful conclusion of encounter with enemy. 


The wireless operator uses an Aldis lamp to signal the other 


“Lockheeds” in his formation to “close in" for return flight. 
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A member of the Women's Auxiliary Air Force transmits a 
message for Coastal Command. Many WAAF are in Signals. 


This system involves the maintenance and operation of a 
large number of wireless-telegraph and radio-telephone sta- 
tions, which are either fixed, transportable or completely 
bile. According to the particular type of communication de- 
sired, any one of a large number of equipment designs may be 
used. The system calls, too, for the operation of a compre- 
hensive system of coding so that security may be preserved and 
standard phrases transmitted with the least possible effort. 

Both radio telephony and wireless telegraphy are also used 
for communication between ground stations and aircraft. The 
equipment for any particular aircraft and the procedure ob- 
served depends, of course, on the particular role the aircraft 
is filling. Generally, for fighters radio telephony is employed, 
whereas with bomber and general reconnaissance aircraft, 
wireless telegraphy is used as well as radio telephony. 

Much ingenuity has gone into the development and installa- 
tion of the equipment in aircraft. Constant research increases 
its efficiency, and new materials and manufacturing methods 
are applied to the various problems as soon as it is seen that 
they can enable the same high standard of performance to be 
obtained from lighter equipment or for a smaller power con- 
sumption. Simplification of design, ease of operation in the 
air, reliability, the facility with which repairs can be effected 
under service conditions—as well as such factors as resistance 
to corrosion, or to electrical discharge phenomena at high alti- 
tudes, are all matters which must be considered when new 
equipment is being designed. 

While, therefore, signals is not an active fighting job, it is vital 
to the operational efficiency of the service, and officers and other 
ranks, both RAF and WAAF perform their varied functions 
with this in mind. Under extreme conditions, such as concen- 
trated enemy attack on their station, they realise they must 
carry on without the stimulus of active combat with the enemy, 
and they have never failed to do so. The spirit of service and 
technical efficiency which pervaded the more compact pre-war 
organisation has had a profound influence on all the newcomers 
and all ranks are fully conscious of the great responsibilities 
they carry and the fine traditions they uphold. 

From all walks of life they have come to take their place in 
this rapidly expanding branch of the RAF. Among them are 
found many keen radio amateurs of pre-war days, and many 
of the ether friendships of those days are today being cemented 
in service messes all over the world. 

END 
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A Royal Air Force pilot, dressed for upper air operations, prepares message for transmission 


from this camouflaged and sheltered wireless control station located in the Middle East. 
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The intelligence officer (with pointer) gives last minute 
information to a bomber crew before a raid on the enemy. 


Returned from a raid on Berlin, members of a bomber crew 
tell their stories in great detail to an intelligence officer. 


AIR INTELLIGENCE 


by Aa Met Grieg CK 


Every scrap of information obtainable passes 
through Air Intelligence. These men all but 
run the RAF side of the war behind the scenes. 


fied “Intelligence” as either animal, human or military. The 

thrust is a shrewd one, but probably less deserved than our 
critics think; for military—or for that matter air intelligence— 
which sounds so mysterious when you call it “M.1.5” or “A.1.6,” 
is in fact extremely human, being nothing more nor less than 
applied common sense. Flashes of inspiration come at times, 
and great things are done on the strength of them, but the 
day-to-day job which the intelligence officer performs is 
largely the patient accumulation of facts (or of what he hopes 
are facts) and their subjection to an even more patient 
scrutiny. 

Beautiful spies do not steal the plans of secret submarines 
from infatuated young attaches; nor do devoted agents stagger 
across frontiers with the specifications of a new stratosphere 
bomber embedded in their hollow teeth. Such things may 
have happened—war is so strange a business that few fiction 
writers can compete with the oddness of some of its realities; 
but the truth for the most part is very different. It is hard, 
grinding work at the desk, with endless disappointment and 
continual uncertainty; and always, to drive you on, the chance 
of some secret but none the less tremendous victory. 

Heroes of fiction always seem to bring off their triumphs 
single-handed. The story may start with a torn scrap of 
paper, but it is always a complete set of plans which is handed 
over in the last chapter. In real life it is only the torn scraps 
which come to the intelligence officer’s hands. But they are 
rarely even scraps of paper; it is not stolen documents which 
fill the files, but brief reports of glances into banned areas, 
small oddnesses noted, careless words overheard. From such 

(Continued on page 196) 


is Encyclopaedia Britannica (says Aldous Huxley) classi- 


AIR VICE MARSHAL CHARLES E. H. MEDHURST, 
C.B., O.B.E., M.C., is Assistant Chief of the Air 
Staff (Intelligence) and has been since 1941. Son 
of a minister, Air Vice Marshal Medhurst joined 
the Royal Inniskilling Fusiliers in 1915, then was 
seconded to the R.F.C. He resigned his Army 
commission on appointment to the RAF in 1919. 
During the last war he was awarded the Military 
Cross for bombing enemy batteries. He has 
served in France, Palestine, Iraq, and was Air 
Attache to Athens, Rome and Berne in 1937. Edu- 
cated at Rossall, St. Peters (York) and Sandhurst, 
he was an instructor at the RAF Staff College. 





Intelligence officers make careful studies of photographs, 
comparing them with maps for latest information on enemy. 
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Six different parts of the British Empire, in addition to the United States, are represented in these shoulder-flashes. 


DOMINIONS 


SQUADRONS 


Personnel from every corner of the British Empire are to be 
found in the RAF. Each dominion has fully-staffed squadrons. 


Nations sprang to arms at the side of Britain. Many of their 

citizens were already there. Throughout the summer of that 
year, and in earlier years, men from the Dominions and Colo- 
nies had come to England to join the expanding Royal Air 
Force as aircrews. 

As early as 1935, a man, afterwards a squadron commander 
in the Royal New Zealand Air Force, had worked his passage 
to England as a ship’s writer at a shilling a day to join the 
RAF. In July, 1939, the Royal Australian Air Force had sent 
experienced crews to ferry back Short Sunderland flying boats 
from Britain to Australia. Instead, they remained in Britain 
to take their valiant part in the Battle of 
the Atlantic. The arrival of the first 
squadron of the Royal Canadian Air 
Force in Britain in February, 1940, was 
preceded by hundreds of Canadians who 
were by then veteran members of the 
RAF. 

These young men who made their per- 
sonal choice about the war typify the 
spirit of the RAF. It is the spirit of free 
peoples making a free decision. 

In peacetime the strength of the Royal 
Canadian Air Force was about 2,500 men; 
today its strength is about 100,000 and 
it has already more than 20 fully oper- 
ational squadrons of its own in Great 
Britain alone. Great numbers of Cana- 
dians are also serving in every type of 
squadron in the RAF and in practically 
all its major operations aircraft manned 
by Canadian pilots and observers and 
tended by Canadian ground crews take 


|: September, 1939, the Dominions of the Commonwealth of 


The first All-Canadian squadron of the 
RAF was a fighter squadron formed early in 1940, just as the 
first squadron of the RCAF, an Army co-operation squadron, 
arrived in England under Squadron Leader (now Wing Com- 
mander) McCryer, D.F.C. Then the Canadians really went 
into action and in the few weeks of the Battle of Britain, de- 
stroyed between them no less than 150 enemy aircraft. 





Air Vice-Marshal H. Edwards, Air Officer- 
part. in-Chief of the R.C.A.F. in Great Britain. 


Since that time many more fighter and bomber squadrons 
of the RCAF have been formed. Canadians have fought over 
France and the Bay of Bengal; over the North Sea and the 
Mediterranean; over Colombo and Libya; over Malta and 
Brest; over Lubeck and Cologne. They have flown Spitfires 
and Hurricanes, Hampdens and Halifaxes, Hudsons and Bos- 
tons, Wellingtons and Stirlings, wherever they were needed to 
fly. They have worthily upheld the great traditions of their 
compatriots who fought in the Air Force in the last great war. 

Newfoundland is a large but sparsely populated island. It 
cannot support a large air force. It has provided, so far, one 
squadron of Defiants. But this squadron, trained first for day 
fighting, has fought with the aggression 
typical of the Western Hemisphere. 
Three of its pilots, a squadron leader and 
two flight commanders, have won the 
D.F.C. It has fought over Dunkirk, where 
in one day it shot down 12 enemy air- 
craft. It has since specialised in intruder 
operations. Over enemy aerodromes its 
pilots wait at night for returning enemy 
bombers, shooting them down as they 
come in to land. The Newfoundlanders, 
whose numbers are rapidly growing, 
have achieved great success in these tac- 
tics too. 

New Zealand has a great and proud 
tradition. Its pilots, gunners and observ- 
ers are serving in innumerable squad- 
rons of the RAF. 

Some New Zealand Air Force crews 
were in Great Britain to collect aircraft 
when war was declared. They handed 
their aircraft over to the RAF and stayed 
to form a New Zealand flight, which was 
the nucleus of one of the New Zealand 
bomber squadrons of today. 

New Zealand fighter squadrons, too, have done great work 
and in Flying Officer “Cobber” Kain the country produced one 
of the great figures of the war. 

Other New Zealanders have also made their mark. One 
squadron shot down 11 out of 50 enemy aircraft in a single 
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engagement. The flight commander and another, both red- 
headed, together with the squadron commander, have de- 
stroyed seven enemy aircraft between them. They have 
brought to the New Zealand squadrons a spirit of immense 
tenacity and aggression. 

The pre-war strength of the Royal Australian Air Force was 
roughly the same as that of the RCAF—about 2,400 men. To- 
day the RAAF has reached 100,000. It will be far greater. 

The RAAF has turned out 1,000 trained men each month for 
the last 12 months. Like the RCAF, with whom it has nat- 
urally a certain friendly rivalry, the RAAF has fought every- 
where in the war where there were air battles to be fought. 
One famous flying boat squadron has hunted raiders and sub- 
marines and protected convoys in Northern waters, while 
others have protected shipping off the immense coastline of 
Australia itself. Its most famous Spitfire squadron was front- 
page news in the Battle of Britain, when it held or shared the 
record for numbers of enemy aircraft destroyed. 

Royal Australian Air Force bomber units have also done 
magnificently. Australians are notable for that unpretentious 
and phlegmatic tenacity which is the essence of the good 
bomber crew. These men from the land—jackeroos, bushmen, 
wheat-farmers and stockmen—are characterised by their ini- 
tiative and capacity for improvisation. They are undefeatable. 
A young Australian bomber pilot, for example, brought home 
a damaged Stirling on four successive occasions, once on three 
engines with a partial bomb-load and once when the aircraft 
itself was rapidly falling to pieces. 

In this steadfast and unspectacular way Australian bomber 
pilots have taken the war to Brest, Lubeck, Rostock, the Ruhr 
and Cologne. Operating in conditions unfamiliar to them—it 
will be remembered that the conditions of Northern Europe 
were said to be similarly unfamiliar to Italians, who were ac- 
cordingly withdrawn to milder latitudes—often in intense cold, 
rain and fog, the Australians have revealed marked adapt- 
ability as one of their finer qualities. 

Of over 150 decorations awarded to Australians in all thea- 
tres of war about half have been won by Australians who 
joined the RAF before the war started; and of these Wing 
Commander H. Edwards, V.C., of Perth, Western Australia, 
is one. 

Many South Africans and Rhodesians are serving in the 
RAF throughout the world; while the South African Air Force 
has been fighting in Africa since the outbreak of war. One of 
their many tasks was, and still is, patrolling the all important 
Cape shipping route. 

South African Airways Junkers Ju-86 machines, converted 
into bombers, were used in long distance reconnaissance 
flights over this route. These aircraft early in December, 1939, 
intercepted the German liner Watussi off Cape 
Point and directed her towards the Naval base 
at Simonstown. The ship scuttled herself en 
route. 

Within 24 hours of Italy’s entry into the war 
on June 10, 1940, South African Air Force 
bombers were raiding Italian bases in Abys- 
sinia and Italian Somaliland. 

When in August, 1941, General Smuts spoke 
in commemoration of the 21st birthday of 
the SAAF, he mentioned that the force con- 
sisted of more than 2,000 officers and 25,000 
men. 

In the East African campaign, indeed, the 
SAAF, though greatly outnumbered by the 
Italian Air Force, established complete air su- 
periority; and in due course played an impor- 
tant part in the victorious advance on Addis 
Ababa. After this campaign South African 
bomber and fighter pilots took part in the 
fighting in the Western Desert and in many 
important engagements in Northern Africa. 
Their Curtiss Tomahawks and Douglas Bostons 
wrought much havoc in the last Libyan cam- 
paign. The Tomahawks tackled Stuka dive- 
bombers and scored many successes—one day 
they shot down seven dive-bombers despite the 
escort of a score of Messerschmitts. Three of 
these fell to a single South African, Capt. L. C. 
Cooke Botha, who had never previously had a 
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Graduates of RCAF pilot and aircrew schools in Canada arrive 
in Britain trained under the Commonwealth Joint Air Training 


“kill.” He “shared” a fourth. Two South African fighter 
pilots established a record when, after being shot down in the 
desert, each was picked up by another fighter—a Tomahawk 
and a Hurricane respectively. Each sat on his rescuer’s lap 
and shared the controls for the return journey. One was 
picked up under the noses of a German armoured column. 
This feat had been performed before—but never twice in 12 
hours. 

Ground-strafing in the “cauldron” area occupied the greater 
part of the South Africans’ time. One of their Boston pilots, 
returning from an attack on German tanks and supply ve- 
hicles, described the scene as a “confused mass of fighting, 
fire-belching vehicles, half-hidden by their own dust, half- 
concealed by the smoke of bursting bombs and black plumes 
of smoke from burning vehicles.” 

At the height of the campaign the South Africans—with the 
RAF and RAAF in the Western Desert—were flying continu- 
ously all day, running “shuttle services” of day bombers, 
fighter-bombers, and fighters from their aerodromes to the 
battle. Ground crews earned the highest commendation by 
the fierce enthusiasm with which they threw themselves into 
the task of keeping their aircraft serviceable—no light task in 
the desert heat when the planes were hardly ever on the 
ground for long. Bir Hacheim knew the Air Forces well dur- 
ing the magnificent stand by Free French troops against Rom- 
mel’s armour. Pilots said they could find the Bir Hacheim 





Nearly every convoy to Britain carries graduates of the Commonwealth Joint 
Air Training Plan. Australia alone has supplied 12,000 airmen in one year. 
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A cheerful group of members of the South African Air Force during one of their quieter spells in Libya. 


front by flying roughly in its direction and looking for a great 
area in the sand which had been blackened by the fires from 
burned-out German transport that had been hit by bombs. 
Armoured columns were strafed and bombed repeatedly. 

Before the war Southern Rhodesia had its own air fore 
at the outset sent a squadron to Kenya which, at the end of 
March, 1940, was embodied in the RAF. At the same time all 
Southern Rhodesian Air Force personnel were transferred to 
the RAF to form a fighter and a bomber squadron. It was 
this bomber squadron which took part in the famous Augsberg 
raid. 

In other pages will be found more details of the splendid 
work of Dominion air forces and squadrons in the various 
theatres of war. One and all they are fighting magnificently 
at Britain’s side in the common cause 

END 


Canadian fighter pilots, their "Mae Wests" attached, wait 
“at readiness’ outside dispersal hut at a fighter station. 
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Machine gun sights are trained on the target, but only the shot 
gun fires. A Rhodesian officer practices with ingenious device. 


Carrying their kits and dressed accordingly, Dominions Royal 
Air Force reinforcements disembark at a Middle East seaport. 














Fighter Command American Eagle squadrons who were 

already serving with the RAF in the front line of the air 
war long before the Japs attacked Pearl Harbor. These 
squadrons were the proud predecessors of the units of the US. 
Army Air Forces which are now serving on so many fronts. 

The first squadron, the most famous because of its longer 
operational record, is led by Sq. Ldr. C. G. Peterson, D.F.C., 
from Santaquin, U., who was born in Salmon, Ida., on August 
10, 1918. 

This squadron completed its training in May, 1941, and has 
been taking regular part in daylight attacks on occupied France 
since the summer of last year. It has a score of nearly 40 
enemy aircraft definitely destroyed and many more severely 
damaged. 

Its leading pilots, some now with the other Eagle squadrons, 
include Fit. Lieut. G. A. Daymond, D.F.C., of Los Angeles, born 
at Great Falls, Mont., at one time the youngest member of the 
squadron, who equals Squadron Leader Peterson’s score of 
five confirmed destroyed. They both received their D.F.C.’s 
on the same day, in October last, when Flight Lieutenant Day- 
mond was only 19. They were the first Americans to win the 
award. 

Fit. Lieut. Carrol Warren McColpin, D.F.C., formerly of the 
first and second squadrons and now with the third, is another 
holder of this high award. He was born at Buffalo, N. Y., and 
worked as an electrician at Los Angeles. 

An ex-airline pilot, Pilot Off. W. R. Dunn, from Houston, 
Tex., got his first Nazi victims while still on the ground. He 


He are some of the pilots of the three Royal Air Force 
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Back from convoy patrol duty, Spitfires’ of an Eagle Squadron fly across their base before land- 
ing. The pilot in the inset is known as the ‘Frisco Kid.’ Note Eagle Squadron insigne on his plane. 


. EAGLE SQUADRONS 


Jhree squadrons of Yankee pilots are flying with the RAF 
today. The original Eagle Squadron has shot down 40 Nazis. 


shot down two bombers with a Lewis gun when they tried to 
dive-bomb the camp where he was serving with a Canadian 
infantry regiment. Since then he has improved his score in 
the air with the Eagles, opening his account in the squadron’s 
first big action when escorting bombers to Lille in July last 
year. At one time he was the squadron’s top-scorer, reaching 
five destroyed, before Peterson or Daymond. 

Other prominent Eagle pilots are Flt. Lieut. N. Anderson, a 
Chicago journalist; Pilot Officer O. H. Coen; Pilot Officer Jim 
Daley, of Amarillo, Tex.—who recently broadcast to the United 
States; Pilot Officer Tribkin, and Pilot Officer J. J. Lynch from 
Alhambra, Calif., an ex-aeronautical engineer in the U. S. 
Army Air Forces. 

Lynch crossed the Canadian border to fly with the RAF and 
his most spectacular flight was when he hit a telegraph post in 
France and flew back with a piece of it embedded in his wing 

The second Eagle squadron made its debut while still in 
training by probably destroying a Junkers Ju. 88. The pilots 
who shared this combat were Sergeant Mooney and Pilot 
Officer Edner. Sergeant Mooney, from Long Island City, N. Y., 
is now a pilot officer. He once flew back from an offensive 
over the Dutch coast with three cannon shell and 30 machine 
gun bullet hits in his aircraft and a seagull in the carburetor 
intake. Edner has since added two Focke-Wulf 190’s destroyed. 

The squadron has destroyed seven enemy aircraft on offen- 
sives over the continent. Its pilots, operating in pairs, have 
shot up warehouses, storage tanks, trains and German gun- 
posts. 

(Continued on page 274) 
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Something's up—and these four Czech 
fighter pilots are eager to join fray. 





ALLIED AIR FORCES 





Undaunted airmen of many conquered 
nations now fly with the RAF to avenge 


the Nazi invasion of their homeland. 


in Spain, history can show many examples of international 

fighting forces banding themselves together to fight for 
religious, social or political ideals; but never in the history of 
warfare has there assembled in any country or for any cause, 
a force of such skill and determiniation and embracing so 
many nationalities, as the armed forces of the United Nations 
now mustered not only in Great Britain but on every front 
where the enemy is to be found. Not the least of these are the 
Allied Air Forces co-operating with the Royal Air Force and 
sharing with them the honours gained in the Battle of Britain, 
the Battle of the Atlantic, the night defence of the British Isles, 
and the intensive bombing of enemy territories. 

After the invasion of Czechoslovakia, Poland, Norway, Hol- 
land, Belgium and France these airmen came to our shores 
by many routes after almost incredible adventures, and some- 
times almost unbearable sufferings. Their stories make up an 
epic of heroism. Some came by small sailing vessels or even 
row boats across the North Sea, many perishing on the way 
from hunger or exposure. Some stole aircraft under the eyes of 
the Germans, and landed safely to carry on the struggle. Others 
were brought over by their own ships or the British Navy. 

The Czechs found their way to France, fought there until 
the collapse, and were then brought across the Channel to rest 
and refit. In a very short time they had learned to fly RAF 
aircraft and were formed into fighter and bomber squadrons 
of their own to fight alongside the British. At least one Czech 
arrived in England by way of India and Cape Town. Many 


Pins: the Wars of the Crusades down to the recent civil war 


Within six weeks, Polish pilots of this “Hurricane squad- 
ron, operating from a British base, downed 126 Nazi craft. 


GROUP CAPTAIN A. S. W. DORE, D.S.O., T.D., 
D.L., was born September 16, 1882. He now is 
the Deputy Director of Allied Air Co-operation and 
Foreign Liaison. Originally an Army man, he was 
commissioned in 1905, in the Worcester Terri- 
torials. Wounded in action in World War |, he 
was awarded the D.S.O. From 1930 to 1935, he 
commanded 604 (Fighter) Squadron, County of 
Middlesex Auxiliary Air Force and is vice chair- 
man of the Middlesex Territorial and Air Force 
Association. Group Captain Dore acquired an 
intimate knowledge of Nazi air tactics during his 
term as assistant air attache in Norway in 1940. 


























Norwegian pilots (note shoulder tabs), serving with the 
RAF in Iceland, study the operation of an astro-compass. 


Poles were interned in Russia, working in mines or on farms 
until the entry of Russia into the war finally set them free. 
In all cases they were prompted by a resolution, often grimly 
fanatical, to reach England and to go on flying and fighting. Of 
those who reached France many fought the Germans with 
extreme courage, flying obsolescent machines against the su- 
perior organisation of the Luftwaffe, only to find on the fall 
of France that their escape had to be attempted again. 

After the invasion of Poland large numbers of the Polish 
Air Force made long, amazing and often painful journeys to 
escape through Russia, Roumania and Syria to fight for France. 
Like the Czechs they would not give up the struggle when the 
French laid down their arms, and eventually they too reached 
England to form the nucleus of a new air force imbued with 
indimmed determination to carry on the fight against the Hun. 

The Norwegians had few means of escape. Their Navy and 
Army Air Forces had been practically destroyed as fighting 
forces after the surprise invasion of their country. Some flew 
their floatplanes to Scotland, some sailed or even rowed their 
way across in small boats, others escaped into Sweden. Un- 
daunted by their small numbers, the Norwegian Government 
in Great Britain arranged with the Canadian Government to 
set up a training camp near Toronto, now widely known as 
“Little Norway.” There they gathered together 
in Canada and from the United States many re- 
cruits who were later welded together into a 
compact and efficient air force, instructed partly 
by their own pilots who had escaped from Nor- 
way, and partly with the aid of the Royal Cana- 
dian Air Force. This was a most difficult task, 
but nevertheless Norwegians are now fighting in 
the United Kingdom as a national air force co- 
operating with the RAF. 

This story of high courage and determination 
applies equally to the Belgians, the Dutch and 
large numbers of French pilots and air personnel 
who left their countries when Europe was over- 
un by the German hordes to fly and fight again 

h the British. To shape these remnants of 
national air forces into a disciplined and fighting 
organisation was partly the task of the RAF, who 
equipped them with British machines, 
placed aerodromes at their disposal and thrown 
the training organisation wide open either to 
train them on new and unfamiliar types of air- 
craft, or to start them as novices and coach them 
through the many stages of flying training. 

The problem of language was very great; dif- 
ferences in training methods amongst these Allies 
were considerable. The arrival in England even 
of units of Allied airmen did not necessarily 
mean that those units were complete with ground 
crews, aircrews or administrative staffs. 

Of all these difficulties that of language had to 
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Known as “Mae Wests" to RAF pilots, the life preserver 
worn on over-water flights amuses these Belgian flyers. 


be tackled first since a working knowledge of English was 
essential, not only that the Allies might be trained in RAF 
schools, but also to enable their air forces, which are neces- 
sarily under the operational command of the RAF, to speak 
a common language. Interpreters were selected and RAF edu- 
cation officers appointed. And the difficulty of language was 
gradually broken down and the task of retraining and rebuild- 
ing begun. It is perhaps significant that English has now be- 
come the common language of the allied air forces. If an in- 
ternational air force is ever needed to police and control a 
beaten Germany there exist in Britain all the needful elements 
with a common ideal and fighting spirit, a common tactical 
doctrine standard equipment, a mutual sympathy and com- 
radeship in arms which will never be forgotten, and a language 
common to the English speaking world. 

Of all the escaped nationals, the Poles still remain numeri- 
cally the largest air force. The reasons are simple. Before 
the war the Polish Air Force was rich in numbers but not 
strong in aircraft. When Poland was over-run by the vastly 
superior German army and air force their machines were de- 
stroyed, but a large part of their trained pilots, observers and 
maintenance personnel survived. The success of these Poles 


in air battles has become proverbial and their fanatical deter- 


Free French airmen work on a Spitfire’ named “Mountains o' Mourne” by 
readers of a Northern Ireland newspaper, who purchased it for the RAF. 
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A dozen members of one of the first Eagle Squadrons, composed of American pilots who volunteered 


early in the war. 


mination to kill Germans a legend. In the Battle of Britain 
a Polish Hurricane squadron destroyed 28 enemy planes in 
three days. Another claimed 150 victories, of which 127 were 
accounted for in three months. Up to the end of April,. 1942, 
over 450 enemy aircraft had been destroyed by the Polish 
Air Force, not counting those probably destroyed. These were 
their fighter squadrons. Polish bomber squadrons have been 
no less successful against Germany and German occupied ter- 
ritory. Many Polish pilots have flown an almost incredible 
number of hours on operational flights, even up to 3,000 hours 
on operations is not uncommon. Nor must the high technical 
skill of the Poles be overlooked. Many of their technicians 
are as highly trained and as competent as any in the world, 
and their skill is now at the disposal of their squadrons and 
of the RAF. The Poles have helped also with distinction in 
research, which is an essential of modern warfare. 

The Czechs, like the Poles, are excellent engineers. Com- 
ing from the Skoda Works, many of them have shown great 
aptitude in aero-engineering. Their fighter squadrons have 
been most successful and in the Battle of Britain one squad- 
ron alone shot down 50 enemy planes. They have recently 
shown great success and determination as night 
fighters, while their bomber squadrons have 
raided Germany and the Channel ports. 

Escape for the Dutch was less difficult, per- 
haps, than for the airmen of other countries. 
The distance was short; the back-door was the 
sea. Large numbers of the Royal Dutch Air 
Force took their opportunity. The Dutch, as 
one might expect from a nation of long seafar- 
ing history, have distinguished themselves greatly 
in Coastal Command, a Command which, during 
1941, flew 143,000 operational hours and some 
17,000,000 miles, over an area stretching from 
Ireland to Gibraltar, bombing enemy shipping, 
depth charging U-boats and protecting convoys 
on the North Atlantic and other sea lanes. Many 
Dutch pilots were originally Army pilots who 
are now found with pilots of the Royal Dutch 
Naval Air Service in separate units with main- 
tenance crews of their own. They too helped in 
the defence of Britain, both the Netherlands Gov- 
ernment and the Government of the Netherlands 
East Indies generously providing the funds for 
many aircraft. One Dutch observer recently 


Plane in background is a Hawker “Hurricane” single-seater interceptor-fighter. 


decorated with the D.F.C. successfully brought his American- 
made Hudson safely back from the coast of Norway after his 
pilot had been killed; and although he had never learnt to 
fly and his aircraft was badly shot about, he landed safely 
and so saved himself and the lives of his crew. 

As with the Dutch, so with the Norwegians. If their ways 
of escape were less simple, their temperament, traditionally 
akin to the sea, fitted these men admirably for service with 
Coastal Command. Naturally assigned to far northern waters, 
the Norwegians, like the Dutch, have done splendid though 
necessarily unspectacular work in the guarding of convoys to 
Iceland and to Russia, in Coastal reconnaissance and all the 
monotonous but vital routine work for which Coastal Com- 
mand gets little publicity. There is now also a Norwegian 
fighter squadron. 

Under the leadership of General de Gaulle the Free French 
Air Force too was created, and units were formed for service 
in Free French territories overseas. Many Free French pilots 
have in addition rendered invaluable service as members of 
RAF squadrons. 

(Continued on page 273) 


Carrier pigeon (in basket held by flyer at left) accompanies members of 
Royal Netherlands Naval Air Service on reconnaissance flight in “Hudson.” 
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AVIATION MEDICINE 








AIR MARSHAL SIR HAROLD E. WHITTINGHAM, 
K.B.E., M.B., Ch.B., F.R.C.P. (London and Edin- 
burgh), F.R.F.P.S. (Glasgow), D.P.H., D.T.M. & 
H., K.H.P., DIRECTOR GENERAL OF THE ROYAL 
AIR FORCE MEDICAL SERVICES, was originally 
commissioned in the Royal Army Medical Corps 
in 1916 and, in 1918, was transferred to the 
Royal Air Force (Medical Branch). He was 
commended by the Air Council for his researches 
conducted in Malta into the origin and preven- 
tion of sandfly fever. Sir Harold has commanded 
the RAF Pathological Laboratory at Halton and 
has been Director of Hygiene at the Air Ministry. 


Maintaining the physical welfare 
of Britain's flying personnel is the task 
efficiently faced by RAF Medical Services. 
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er his RITISH medical specialists—doctors, scientists and re- 
as 8 search workers—have been playing a part in the air war 
safely as vital as that of the combat crews and aeronautical de- 
signers. In fact much of the success of Britain’s bombers, day 
— and night fighters and other combat ships is directly due to 
onally the work of the investigators into the problems of aviation The stores at this Maintenance Command depot typifies 
. with medicine who are teamed up with the Royal Air Force. the care taken to provide medicaments for any injuries. 
Rane, Physiological efficiency of men during high speed aerobatics, 
hough at high altitude, and under high pressure fighting conditions : : . 
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nautical construction and performance. That is in addition to Since then much water has run under the bridge. As a 
‘rench the less exciting job of guarding the general health and fitness result of the committee’s researches marked improvements 
ervice of many hundreds of thousand men and we a Air have been made, both to flying apparatus and in aircraft de- 
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Not much has been heard of the medical men’s work. It is Particularly striking is the success won over that old bogey 
not often front page news. But the single fact that the RAF of high speed flying, acceleration. This is the main factor 
Medical Service has today over a hundred flying doctors, men which causes blacking-out, or temporary loss of vision. The 
: who have taken their wings as pilots in order the better to test 








medical theory and fact under actual flying conditions, gives 
an idea of the size of the problem, and the way it has been 
handled. 

Let me give an example of how the doctors aid the pilots. 

Maybe there is a problem of ocular fatigue to be solved. 
High flying bomber pilots, caught in the glare of enemy search- 
lights, may find their eyes dazzled. Somewhere there is a 
medical and ocular solution; special devices, special dull sur- 
faces, or special coloured lights may provide the answer. 

One of the flying doctors of the RAF goes up to meet a full 
scale searchlight demonstration, and from his first-hand ex- 
periences the patient research workers get out the answer. 
That is just a single incident. 

Add the fact that certain medical men of the RAF have lost 
their lives in these flying researches during the war and it will 
be seen that although their work cannot be front page news, 
it is not all done in the “back room.” 

Specially intensive researches by the RAF Medical Service 
into the modern problems of aviation medicine was in train 
before the war began. In January, 1939, the Flying Personnel 
Research Committee was appointed. Their terms of reference 
were “to advise the Secretary of State for Air on medical mat- 


Night fighter pilots, who must seek their sleep during 
hours of sunshine, receive their "ration" of violet-ray. 
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RAF medical experts have now devised means by which man 
can bear greater stresses of “g” than the aircraft itself. In 
this direction British aviation medicine is at least a jump 
ahead of the enemy. Another problem that has been solved 
is the perfection of the high-flyer’s oxygen apparatus. The 
latest British apparatus is at least 100 per cent more efficient 
than that in use at the start of the w: 

New flying clothing has been designed on scientific prin- 
ciples to give the greatest possible protection against cold 
This is essentially a problem for the medical man, with a 
deep knowledge of such factors as the respiratory and cir- 
culatory systems of tl A whole lot of dead- 
wood in the way of pre-conceived tions about where and 
how to apply heat had to be cut before that particular 
answer was found 

Acoustic studies have led to the development of a new and 
very efficient flying helmet, more comfortable in wear and 
with better protection against engine noise, yet with markedly 
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better reception of inter-communicatio1 And means have 
been found of protecting crews against the insidious peril of 
carbon monoxide from the eng new device detects even 
the minutest amount of this the cockpit or cabin 








Before considering in detail ne of the directions in which 
aviation medicine has | whose job it is to fly 
and fight in British aircraft under all sorts of conditions, it is 
worth while looking at another aspe f the work of the RAF 








Pilot (at left) was flying 20,000 feet above the Atlantic 
when this picture was taken. His oxygen mask ensures full 
control of all his faculties. Oxygen bottles (above) are 


loaded aboard planes with the same caution accorded bombs. 


Medical Service. That is the selection of men both for flying 
and other duties on a scientific medical basis. 

A wartime development of Britain’s programme of air re- 
cruitment is the extension of these selection tests to ground 
staff as well as to air crews. 

Both ground staff and air crews are given a psychological 
interview on lines developed by teams of scientists from Cam- 
bridge and Oxford universities. These tests are generally 
applied by specially trained WAAF personnel. An example 
of a specialist trade test with a medical foundation is the tap- 
ping test devised to ascertain the suitability of a man’s hands 
for wireless work. 

Under modern high speed and high altitude flying condi- 
tions it is vital that both pilots and air crews should be alert 
in mind and have accurate vision, a good sense of balance, good 
muscle tone and quick reaction time. The standard pre-war 
RAF clinical examination, similar to that also used in other 
air forces, was designed to assess the general physical fitness 
of a candidate to withstand years of stress of flying under 
peace and war conditions. Whilst useful for that purpose it 
did not predict an individual’s aptitude to learn to fly. Some- 
thing more was needed if wastage of untrainables was to be 
kept down. 

About 90 per cent who cannot learn to fly properly, or take 
more than average time, fail through an inherent lack of flying 
ability. This is due to either a poor power of muscle-joint co- 
ordination and a slow reflex reaction, or some 
psychological factor. To find the deft hands and 
feet which go with the natural flying aptitude 
candidates are given a “flying aptitude test” 
on an arm-leg co-ordination or sensory motor 
apparatus. This tests fine and graduated co- 
ordinated movements of one arm and both legs, 
whilst the man under test is distracted by visual 
and auditory signals to which he has to respond 
by movements with the free arm. In a pilot’s seat, 
complete with rudder bar and control column, the 
candidate faces an illuminated test cabinet fitted 
with a circular domed screen of opalescent glass 
and geared to the controls. Cross lines mark the 
screen’s centre and a spot of light, actuated by a 
disc revolving inside the cabinet, moves in an ir- 
regular course across the screen. The candidate 
has to neutralise the movements of the light spot, 
keeping it central on the screen, by movements of 

(Continued on page 188) 


Before taking off, night fighter crews wear dark 
glasses. This will accustom eyes to a dim light. 





Ears of a prospective air gunner are given a thorough test. 
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ceive a special flying aptitude test 
developed to reduce wastage of time and 
materials consumed in ascertaining an ap- 
plicant's reaction by taking him through 
the early stages of actual flight training. 
In addition to the routine tests as shown 
on this page, prospective pilot material is 
installed in a model pilot's compartment 
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AIR-SEA 








RESCUE 


A high-speed launch searching for enemy, as well as Allied, airmen downed in the English Channel. 


Many devices aid the RAF's "navy" in the 
highly efficient operation of its rescue 
service created to save lives of airmen. 


organisation which is saving our airmen from the sea in 
ove: increasing numbers is the Directorate General of Air- 
craft Safety, one branch of which is the Air/Sea Rescue 
Service. It is directed by Marshal of the Royal Air Force Sir 
John Salmond. Before describing this work, its origins, and 
the part played in it by the Royal Navy—which is as much 
concerned with the work of rescue as the RAF—it is necessary 
to describe the problems involved. 

They are four in number. First, the airman must be pro- 
vided with the means of remaining afloat. Secondly, he must 
be able to keep himself alive. Thirdly, he must be found. 
And fourthly, he must be brought safely to land. 

The shock when an aircraft, be it fighter or bomber, strikes 
the water is tremendous, even though it is landed at the 
lowest possible speed and in a stalled position so that the tail 
strikes the surface first. The crew of a bomber are told to 
brace themselves against the main strut or bulkhead or some 
portion of the aircraft which will not collapse when it strikes 
the water. Ropes are also provided to which they can cling. 
This bracing of the body is strongly impressed on all crews. 

If the descent into the sea is made by parachute, the airman, 
when about 100 feet from the water, rotates the quick release 
button on his parachute harness. Then, when within a few 
feet of the surface, he straightens his body, puts his feet to- 
gether, holds his nose and pulls his elbows well into his sides. 
As his feet touch the water he strikes the button which re- 
leases his paracute harness and takes a grip of the lanyard 
to which his dinghy pack is attached. Once in the water the 
airman can keep afloat by means of his life-saving jacket, 
usually known as “Mae West,” or more often in a rubber 


dinghy. 


by 


GROUP CAPT. E. F. WARING, D.F.C., A.F.C., 
DEPUTY DIRECTOR OF AIR-SEA RESCUE, has a 
wide knowledge and appreciation of air and 
Naval co-operation. He served in the Royal 
Noval Air Service during the first World War, 
before transferring to the RAF in 1919. He was 
awarded the D.F.C. and won wide acclaim in 
August, 1918, by his sinking of an enemy sub- 
marine from his aircraft. He has seen service on 
aircraft carriers, and his experience with ships 
of the sea and of the air has been expertly 
combined in his conduct of Air-Sea Rescue 
Service, which requires the closest co-operation 
of the Royal Air Force and units of Royal Navy. 





In fighter aircraft the dinghy forms part of the parachute 
pack on which the pilot sits, and it is attached by the lanyard 
to the all-important “D” ring on the pilot’s “Mae West.” A 
bomber’s dinghy is in most cases carried in the wing and is 
inflated and shot out automatically when the aircraft alights 
on the sea. The dinghy is inflated by a bottle of carbon dioxide 
which is opened by an automatic immersion switch. If this 
fails it can be inflated by hand. 

Dinghies are of various types. The “K” type is the single- 
seater used in fighter aircraft. It carries a waterproof sheet 
which can be pulled up to the chin, thus completely covering 
its occupant. Other types are fitted in bombers, some big 
enough to hold a crew of six or more. In the larger bombers 
and in flying boats, all of which have a larger crew, more than 
one dinghy is carried. 

Each airman in the crew is required to wear a yellow skull 
cap and a yellow life jacket—‘Mae West,” the kapok lining 
giving enough buoyancy to allow the wearer to delay blowing 
it up until after he has left the aircraft. If a man should blow 
it up before leaving he may stick in the door of the aircraft or 
in the astro hatch. Each member of the crew has a particular 
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One of the rescue boats nears its goal and prepares to pull aboard two airmen who have been pad- 
dling their rubber dinghy towards shore while awaiting the 63-foot launch which typifies “safety.” 


duty before, during and after ditching. Thus, for example, the 
wireless operator is responsible for taking with him the Very 
light pistols, for destroying the secret papers and for stowing 
in the dinghy the carrier pigeons and the distress signals. The 
other members of the crew have similar tasks to perform. 

Apart from dinghies there are floats and buoys. A float is a 
boat-shaped hull 30 feet long painted bright red and orange. 
It is oblong in shape and is fitted with grids and bars extend- 
ing below the water line to act as foot and hand-holds. The 
stern of the float is cut away at an angle so that the ladder 
over it hangs straight down and can thus be climbed more 
easily. The sides are raised to give protection to a man lying 
on the deck should he be too exhausted to enter the cabin 
immediately. The floats, which are moored at intervals round 
our coasts, are equipped with signalling apparatus, food (pre- 
served meat and vegetables, biscuits, tea, cocoa, sugar, brandy 
or rum, drinking water) and a primus stove on which to 
cook. There are also complete changes of underclothing, sleep- 
ing bags, towels and washing gear. To while away the time 
before the rescue craft arrives, there are cigarettes and matches, 
books, magazines, games such as chess and draughts and play- 
ing cards. A float can hold at least six men. 

In addition to the float, which has been specially built for 


Dinghy designed for pilots of single-seater fighter air- 
craft. Note hand pump on near side, used to inflate tube. 


its purpose, advantage has been taken of the large number of 
buoys to he found outside British harbours and estuaries. 
Many of these have been equipped with ropes and ladders 
leading to the cage containing the light. Inside the cage there 
is a chest containing rations, a first aid box, a yellow flag (yel- 
low is the colour most easily seen at sea) distress signals, 
drinking water, a torch and a whistle. 

Thus an airman who abandons his aircraft can keep afloat 
and keep alive. But how is he to be found and brought to 
land? There are aircraft specially allotted for air/sea rescue 
operations and, in addition, any other aircraft available are used 
for the purpose of air search and some of these are fitted to 
drop dinghies and other rescue equipment. The RAF rescue 
craft consist of pinnaces, two types of high speed launches and 
seaplane tenders, the latter suitable for calm weather only. 
The naval craft too are of considerable variety and range from 
motor-boats to converted private yachts. 

The Royal Navy and the RAF work together in the closest 
harmony. The RAF find the airmen adrift on the ocean. The 
Royal Navy picks them up and brings them to land. The high 
speed RAF launches manned by RAF personnel, the motor- 
boats manned by Naval ratings, the lifeboats with their volun- 
teer crew of men of the lifeboat service, the trawlers with their 


This dinghy accommodates crews of smaller bombers. Note 
the rum and ration containers, signal lamp and paddles. 
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Moored at intervals in the Channel, especially designed 

and well provisioned floats permit self-rescue of airmen. 
complement of fishermen, are « und all under the direct 
operational control of the Ro: I which will also divert 
any craft in the neighbourhood towards a dinghy. The air 
search is conducted by fighter Command aircraft if the dinghy 
is near our coasts and by aircraft under the control of Coastal 
Command if the airmen have come down farther out. 

This was not always so. The RAF has for some years had 
in its possession a number of launches, some of them high 
speed, which have been in use at the various RAF stations, 
more particularly those belonging to Coastal Command. When 
war broke out, some of these craft were earmarked for the 
purpose of rescue. In the early days, when the only tars 
attacked by our bombers were warships in or near the har- 
bours of the enemy, they were deemed adequate for the pur- 
pose. When, however. our attack on German land targets 
opened on May 11, 1940, and when by the middle of June that 
year France had collapsed and the Battle of Britain, which was 
to rise to a climax in August and September, had begun, an 
immediate expansion of the service became imperative. 

The most pressing problem was rescue fighter pilots en- 
gaged with the enemy over the south and southeast coasts of 
Britain. For this purpose Fighter Command borrowed a 
number of Westland Lysander aircraft from Army Co-opera- 
tion Command. They were given fighter escort lest the enemy 
should interfere with them, and they went out after each en- 
gagement carrying rubber dinghies in their bomb racks which 
were dropped as close as possible to the airmen in distress. 
In those early days a rescue from the sea was a matter of great 
difficulty, for the pilot was not then provided with a dinghy 
attached to his person. Nevertheless, a certain measure of 
success was achieved by close co-operation with the Royal 
Navy. A rescue service, operating mainly in the Dover area, 
was started towards the end of May, 1940. Special craft were 
not then available and craft used in active operations against 
the enemy had therefore to be employed despite the fact that 
they could legitimately be made the object of enemy aircraft 
attack. Vessels of this kind continued to be used throughout 
that year, for such other craft as could be spared for the pur- 
pose of rescue were, in many cases ind to be unsuitable or 
unreliable. By the end of October, 1940, when the Battle of 
Britain had been won, some 30 airmen, most of them British 
or Allies, had been rescued. The boats engaged in this work 
were sometimes attacked by enemy aircraft. Some were dam- 
aged and casualties were incurred, though at one period there 
seemed to be an unwritten law that rescue craft, both our own 
and the enemy’s, should be immune from attack provided they 
kept to their own part of the Channel 

Meanwhile an air/sea rescue service had come into opera- 
tion under the control of Coastal Command. The aircraft of 
Bomber Command were in full operation over north and 
northwestern Germany and the aircraft of Coastal Command 
had opened their attack on fringe targets from Trondheim to 
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Bordeaux. The number of aircrews falling into the sea was 
inevitably beginning to increase with the development of these 
attacks. Their rescue became of the first importance. Speed 
is, and must always be, a vital factor. It was therefore decided 
that those controlling the air/sea rescue services should do so 
in conditions which would make it possible for the Royal Navy 
and the RAF to work in the closest co-operation. 

This part of the task was easy. The area combined head- 
quarters of the groups of Coastal Command have, from the 
beginning of this war, been manned jointly .by the Royal Navy 
and the RAF. Here then were the places ready to hand in 
which those controlling air/sea rescue would obviously be 
able to fulfill their task with the minimum of delay. Watch- 
keepers were accordingly attached to each Group of Coastal 
Command and a rescue technique rapidly systematised. 

As soon as an SOS is received from an aircraft, whoever 
picks it up, whether it is the aircraft’s own station or its own 
group headquarters, immediately communicates by telephone 
to the nearest Area Combined Headquarters. There the mes- 
sage is handed at once to the control staff who get into touch 
with the Controller of the Group in whose area the aircraft 
is reported. The Group Controller in his turn informs the 
nearest Coastal Command station and a reconnaissance aircraft 
is despatched, usually immediately, but always the moment 
circumstances permit. While these steps are being taken by 
the officers of the RAF, those of the Royal Navy are also tak- 
ing action. Area Combined Headquarters warns the nearest 
Naval station at which a launch or other rescue craft are avail- 
able. These put to sea aS soon as possible and are directed to 
the dinghy by messages received from the reconnaissance air- 
craft. Rescue vessels of various kinds have been stationed 
along our coasts. 

A Whitley returning from Italy found itself off course, owing 
to adverse weather and unreliable wireless. The pilot knew 
that petrol was running low and he would probably have to 
ditch. Just before the engines faded the wireless-operator 
succeeded in sending an SOS which enabled the Whitley to be 
plotted some 40 miles off Plymouth. There was a slight south 
erly wind, the sea was calm, there was little moon and no mist. 
After switching on his landing lights the pilot made a success- 
ful tail-down landing. The dinghy was inflated without in- 
cident. All the crew scrambled aboard, the only mishap being 
an injury to the tail-gunner who broke his arm when the 
Whitley hit the water. They entered the dinghy at 4:30 in the 
morning. They were found by a Lysander, which had gone 
out immediately to search for them, at 10:50 hours—five hours 
and 35 minutes after ditching. The Lysander approached them 
with the sun behind it and its pilot saw them easily. They had 
used Fluorescine (which leaves a yellow trail on the sea) as 
soon as daylight appeared. The launch arrived at 14:30 hours 
and picked them up. 

The rescue service has been carried out on these lines with 
increasing success. 

Now special rescue aircraft squadrons have been formed and 
on all stations of Coastal Command, and on some stations of 
Bomber Command whose location makes them convenient 
places from which to operate, one aircraft or flying boat with a 
crew stands by in readiness to go out if the necessity should 
arise. Coastal Command have full operational control over 
all aircraft engaged on deep search. Fighter Command control 
all their aircraft which are used for close search only. 

The operation of these aircraft gives rise to more problems. 
For example, the farther a searching aircraft has to fly the 
more likelihood there is of error. A rubber dinghy is a very 
small object in the grey wastes of the sea. An error in naviga- 
tion, however slight, is cumulative. The farther an aircraft 
moves the larger such an error becomes; and this same prin- 
ciple applies alike to the aircraft in the sea and to the recon- 
naissance aircraft searching for its crew. 

There is finally the problem of visibility, which confronts 
both air and sea craft alike. The vagaries of the weather over 
the North Sea and the North Atlantic are very great and very 
troublesome 

The difficulties confronting the naval craft are, on the whole, 
the greater. While a medium bomber like the Hampden or a 
reconnaissance aircraft like the Anson or the Hudson is pre- 
vented from flying only by icing conditions or by complete lack 
of visibility, the choice of the Royal Navy of the craft to be 

(Continued on page 275) 
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AIRCRAFT SECTION 


Jo the British, too, this is a war of production as well 
as tactics. In the following section is described the many ways 


British ingenuity has finally surpassed German mass production. 
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A Bristol "Beaufighter" being assembled. 
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Colonel The Right Honorable J. J. LLEWELLIN, P. C., C.B.E., M.C., T.D., M.A., MP. 


MINISTER OF AIRCRAFT PRODUCTION 


At the end of the last war Great Britain had a very large Air Force. During 
the immediately succeeding years we progressively decreased that force in order that 
we might not only preach, but also practice, disarmament. The manufacture of mili- 
tary aircraft naturally declined in a corresponding degree, and the industry had still 
not been re-established on any large scale when war broke upon us. Not until May, 


1940, just prior to the fall of France, was the Ministry of Aircraft Production formed. 


Aircraft production in this country has now become one of the greatest 
productive organisations in the annals of British Government. Aeroplanes, engines 
and aero equipment of all kinds are produced by men and women who have never 
done such work before. From a few thousands their numbers have risen to several 
millions; from a few hundreds of aeroplanes, our Air Force has grown to a strength 


of many thousands. 


We are watching the prodigious growth of American production with 
admiration. As Minister of Aircraft Production, I am sure that our team of workers— 
alongside yours—will build in ever increasing quantities the bigger bombers, the 


better fighters, which will play no small part in releasing humanity from the dangers 


(het 


and disasters which threaten. 
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THE WORK OF THE 
MINISTRY OF AIRCRAFT PRODUCTION 


cies of war. 
It was brought into being in May, 1940, by an Order in 

Council, which defined its functions as being: — 

(a) the supply and repair of aircraft, munitions of war, stores 
and equipment required by the Secretary of State for Air 
or the Air Council for the purpose of the discharge of their 
functions; and 

(b) the design and inspection of, and research and experimen- 
tal work in relation to, any articles required by the Sec- 
cretary of State for Air or the Air Council for the purpose 
aforesaid. 

Previously, both in peace and in the early part of the war, 
these duties had been carried out by a special department of 


| Es Ministry of Aircraft Production was born of the exigen- 


he Air Ministry, but they were expanding so rapidly that the 
Prime Minister decided to entrust them to a separate Ministry 
—leaving the Air Ministry free to devote its attention to the 
administration of the Royal Air Force and to the conduct of 
the war in the air. 

A description of the principal departments of the Ministry 
is given in separate articles of this issue. From these, it will 
be gathered that the Ministry does not itself produce aircraft. 
It decides, in consultation with the Naval and Air Staffs, what 
kinds of aeroplanes should be produced, how many of them 
should be made up to the full limit of the resources which can 
be made available for the purpose and where they are to be 
produced. It lays down, controls, adjusts and watches over 
the fulfilment of the master plan of production, but leaves the 
actual manufacture to industry. It has spent hundreds of mil- 
lions of pounds on the construction and equipment of new, 
or on the adaptation of existing, factories; but it manages none 
f them. The management is entrusted to private firms. 

In brief, the primary task of the Ministry on its production 
side is to create the optimum conditions required to achieve 
the maximum output. 

This has involved not only an enormous expansion of air- 
frame and aero engine plants, but also the creation of corre- 
sponding capacity for the manufacture of the fabricated ma- 
terial, the instruments, the armament, the equipment and the 
many other thousands of separate items which go to make the 
modern combat airplane. The manufacturer who turns out 


Completed portions of Vickers “Wellington” bombers are stored here for future 
assembly. In the background are fuselages, complete with engines and turrets. 
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SIR ARCHIBALD ROWLANDS, K.C.B., M.B8.E., 
Permanent Secretary of the Ministry of Aircraft 
Production. Former Second Deputy Under-Secre- 
tary of State, Air Ministry. From 1937 to 1939, 
he was adviser on military finance to the Gov- 
ernment of India. Born December 26, 1892, Sir 
Archibald was educated at the University Col- 
lege of Wales and Jesus College, Oxford. He 
served in Mesopotamia in the last war. He 
served as Private Secretary to successive Secre- 
taries of State for War (Viscount Hailsham, 
Viscount Halifax, Mr. Duff Cooper). He was 
created a Knight Commander of the Bath in 1941. 


the finished aircraft or aero engine has to be assured of his 
supplies, and it is the job of the Ministry of Aircraft Produc- 
tion to see that they are available at the right time and in the 
right quantities. 

It is to the Ministry, too, that the contractor and sub-con- 
tractor look for the machine tools, the plant, the labour and 
the premises, which they are unable to obtain by their own 
unaided efforts, for all these things are in short supply. 

The task of trying to overtake the almost overwhelming 
numerical superiority in aircraft and military weapons with 
which Germany entered upon this war has entailed the sacri- 
fice of all non-essential industries and the severe restriction of 
those engaged in supplying the minimum civilian needs of the 
country. A factory formerly making musical instruments is 
now making gun turrets and tail planes; a factory once making 
coffins is now making aeroplane wings. Automobile firms are 
making aero engines. Indeed, the automobile industry was the 
main instrument for expanding the output of aero engines. 
Railway workshops do airframe repairs and make tanks; piano 
firms are making RAF pyrotechnics and Army ammunition 
boxes; aerated water firms are making oxygen and wireless 
apparatus; the large clerical staffs employed by the football 


This production control room directs one 
of Britain's underground aircraft plants. 
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Chalk mines and quarries have been converted into underground 
factories. These workmen are digging out a new factory exit. 


pools, which formerly catered for the sporting interest taken 
by the British working man in the results of football matches 
on Saturday afternoons, gave up their typewriters and com- 
puting machines to take over sewing machines for the mak- 
ing of barrage balloons; furniture akers are making gliders; 
and so on. 

Not only have the main aircraft firms, which constituted the 
pre-war aircraft industry, grown to an enormous size, but it 
has also been necessary for them to sub-contract a large per- 
centage of their work to existing smaller engineering enter- 
prises throughout the country; so that almost every available 
garage and workshop is engaged on sub-contracts for the 
larger factories. The advantages of this scheme are manifold. 
First, machine tools already available are brought at once into 
production. Secondly, the work is taken to where the labour 
is available, instead of the labour having to be brought to the 
work, with the consequential transport and housing problems 
involved. Indeed, it is not too much to say that the expansion 
in output which has been achieved would not have been pos- 
sible but for the comprehensive sub-contracting scheme laid 
down by the Air Ministry before the war and developed by 
the Ministry of Aircraft Production 

But it is not only to the plants producing new aircraft that 
we look to maintain and increase the first line strength of the 
RAF. We have had to create a large industry for the repair 
of damaged aeroplanes, aero engines and equipment, and the 
product of this new industry provides a powerful reinforce- 
ment to the output of the main factories 

Special mention should be made of two pieces of organisa- 
tion evolved to meet the aerial bombardment which struck 
these islands in the Summer of 1940, and which continued with 
little respite until the end of May, 1941. These are not the 
least among the great improvisations of Lord Beaverbrook, the 
first Minister of Aircraft Production. The first is what we 
know as the Emergency Services Organisation of the Ministry 
of Aircraft Production—although it looks after the needs of 
the other supply departments as well. The job of this organ- 
isation was the rapid repair of factories damaged by enemy 
bombing so that full production could be resumed with the 
least possible delay. In all the larger industrial areas, Panels 
were set up, composed of engineers, architects, industrialists, 
representatives .of public service All give their 
services free. There was little sleep for these men during the 
critical months of late 1940, and early 1941. The results of 
their labours are still apparent in the towns and cities that 
were hardest hit—in boarded wal nd windows and tarpaulin 











tilities, etc 


roofs, under whose shelter the workpeople carried on with 
their tasks. 

The second was the organisation which wrought marvels in 
the speedy dispersal of factories from highly vulnerable areas. 
It had long been settled policy to have more than one source 
of production for each separate item and component required 
by the aircraft industry, but the opening of the “Blitz” on this 
country showed that a much greater measure of dispersal was 
necessary and that, in many cases, it would be prudent to break 
up larger plants into smaller units. This policy was carried 
out with almost incredible speed and efficiency. The problem 
involved was not merely a physical one of transport of machine 
tools to a new district, but there were all the connected prob- 
lems of the movement of the workers, with the attendant diffi- 
culties of billeting, housing and feeding. 

We are never completely satisfied at the Ministry of Aircraft 
Production with the results of our efforts, but we do derive a 
little satisfaction from some of the things we have done. What 
we take most pride in is that we have been able to help the 
manufacturers, the designers and the workpeople in the air- 
craft industry. Between us we have not only maintained the 
technical superiority of equipment which enabled us to sur- 
vive the Battle of Britain, but we have also reached numerical 
parity in the air with our principal enemy. 

To this achievement the women of these islands have made 
an outstanding contribution. Hundreds of thousands of British 
women who have never been in a factory before are now en- 
gaged in making aircraft and scores of thousands are still being 
recruited each month, for we have not yet reached the peak of 
production. A large proportion of these women are married 
and they have to look after their homes as well. We are a 
small country; geographically we are smaller than the state of 
Oregon. Our people have lost all their luxuries and much of 
what, in times of peace, would be regarded as the necessaries 
of life. Thousands have been killed, thousands more have been 
maimed as a result of enemy bombing. Many thousands have 
lost their homes and many thousands more have foresaken 
their homes to move to other parts of the country where 
airplanes and their components are being made. Above all 
they have worked. They have worked to produce aeroplanes 
in quantities which, added to the flood now pouring out from 
the plants in the United States, will soon make our enemies 
rue the day when they set out to impose their barbarous 
domination upon the peace-loving peoples of the world. 

END 


Girl workers in an underground factory check component air- 


craft parts in a storeroom that was hollowed out of chalk. 
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BRITISH AIRCRAFT 


found herself at war with a country possessing the most 

powerful air force in history. True, Britain’s newest fighters 
were better than any German type and her bombers were 
equal to or better than those of the enemy. This was in large 
measure due to the development of two things, the eight gun 
fighter and the power-operated gun turret. But the number 
of her aircraft was small and many aircraft even then obso- 
lescent were still in service. 

How well those British fighters and bombers fought and 
bombed has been told by others, and need not be referred to 
here: the object of this article is to describe how Britain has 
developed her aircraft since war began. 

The British aircraft in France were Hurricane fighters, Army 
Co-operation Lysanders and Battle and Blenheim bombers. 
The bomber force based in Great Britain comprised Welling- 
tons, Whitleys and Hampdens. 

At home there were also Gloster Gladiators, the last of the 
biplane fighters. 

Here are some technical details about them as they were 
at that time: — 


l’: 1939, Britain—since 1918 disarmed “to the edge of risk”— 


Gloster Gladiator.... Maximum speed 250 m.p.h., four machine 
guns. 

Hawker Hurricane Maximum speed 335 m.p.h., eight machine 
guns. 

Westland Lysander............ Maximum speed 220 m.p.h., three machine 
guns and a number of light bombs. 

i RO rr en Maximum speed 257 m.p.h., two machine 


guns, single engine, bomb load about 1,000 
pounds for circuit of action of 1,000 miles. 
FRE Maximum speed 285 m.p.h., two machine 
guns, twin engined, bomb load 1,500 pounds 
for circuit of action of 1,000 miles. 
Vickers-Armstrong Wellington..... Maximum speed 250 m.p.h., six machine guns, 
twin engined, bomb load 4,500 pounds. 
Armstrong-Whitworth Whitley....Maximum speed 245 m.p.h., six machine guns, 
twin engined, bomb load about 3,500 
pounds. 
..Maximum speed 265 m.p.h., three machine 
guns, twin engined, bomb load 4,000 
pounds. 


Bristol Blenheim. . 


Handley Page Hampden 


These were the aircraft with which the Royal Air Force met 
the German blitzkrieg which burst over Holland, Belgium and 
France in May, 1940. On May 10, the British Advanced Air 
Striking Force in France had 135 bombers serviceable. During 
the following five days 75 of them were lost in action. By 


A nest of trouble for the enemy is this bomb 
bay of a four-engined Short "Stirling'’ bomber. 


by 
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June 20, 40 per cent of the Force’s total front-line strength had 
vanished. Its Hurricane squadrons supported by many more 
from Great Britain fought the Luftwaffe without ‘ceasing and 
shot down scores of the German fighters and bombers. 

All the time the home based bombers had been thrown into 
the battle in attempt to arrest the German onrush. When the 
fighting neared the Straits of Dover home-based fighters lent 
their aid too. But the odds were too great. France was 
smashed, the British Army was evacuated from Dunkirk, the 
RAF squadrons flew back to England and the British people 
went to work in a fury of determination to redeem the military 
disaster which had befallen them. 

While the Battle of Britain was raging in the skies above 
their heads, the factory workers toiled at producing the new 
aircraft with which Britain was to strike back. With bombs 
falling on their homes and workshops, the men and women 
of Britain stuck it grimly and got on with the job of restoring 
and increasing the strength of the RAF. They were beyond 
praise. 

Now Britain has bombers more powerful than any Germany 
possesses. Types classed as “heavy bombers” two years ago 
have become “medium bombers,” the Blenheims—then “me- 
dium”—are now “light,” and the Battles have passed into his- 


Giant Short "Stirlings" in mass production “somewhere in England." Assembly line 
in foreground is for wings and centre sections; fuselages are in line in background. 
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There are 40 instruments for the pilot to watch in the cock- 
pit of a "Spitfire." Centre is control stick with gun button. 


tory as have many other types of aircraft operating in 1939. 

The Hurricanes and Spitfires of today are as different from 
those of the Battle of Britain as the new Curtiss P-40F from 
the original P-40, and there are newer types of fighters—such 
as the Typhoon—being built. The new “heavies” are the giant 
four-engined Stirlings, Halifares and Lancasters, carrying 
loads many times as great as those bombers which fought with 
such gallantry to stem the enemy attack in France. 


World-famous aircraft designers such as Gouge of Short 
Brothers, Volkert of Handley Page, and Chadwick of A. V. 
Roe have done their work well. It is they who have produced 
these three tremendous bombers, it is they who will have 
done so much to bring Hitler to justice. 

Glance again at the technical details of those early aircraft 
near the beginning of this article, and then read this: — 








te SR, od ctadsensmonsees Four 1,600 h.p. Bristol ercules engines, 
wing span 99 feet, le h 87 feet, 3 in., 

height 22 feet, 9 in., gr wing area 1,460 

f loaded weight 70,000 pounds 





ed at 14,000 feet nearly 
ir 


m.p.h. M ixit 











m bomb load eight tons, 
crew of seven, two guns amidships in upper 
turret, four guns in tail turret. 

Handley Page Halifax........... Four Rolls Royce Merli» es of 1,175 
h.p., span 99 feet, igth 70 feet, 
height 2 et, mainplane area 1,250 square 
feet, weight 60,000 pounds, maxi- 


mum speed approximately 300 m.p.h 
Maximum bomb load five and one-half tons 
crew of seven, two guns nose turret, two 
guns midship turret, four guns tail turret. 

i et BA so b.h8k000 0488 Weighs 30 tons. The fastest and deadliest 
bomber for size and bomb load in the world, 
Carried out the famous daylight raid on 
the submarine engine works at Augsburg, 
which so surprised the Germans. 





The Wellington now is fitted with Bristol Hercules engines 
of far greater horsepower than before; its speed has therefore 
greatly increased and its general performance remarkably im- 
proved. So much so, indeed, that its latest performance may 
not be quoted here. This is one of the most consistent bomb- 
ing aircraft in any air force, Allied or enemy, and—thanks to 
its geodetic construction—a most difficult plane to shoot down. 
It has fought in almost every campaign since the war broke 
out, in all sorts of conditions, and has stood up to them all 
with a competence and sturdiness which has justified the work 
of R. K. Pierson, who designed it. 

The Manchester—designed by Chadwick of the A. V. Roe 
Company—was for a time the fastest and most powerful twin 
engined bomber flying for the RAF, but there is little point 
in describing it in detail as it is being superseded by the 
Lancaster. 

Among other heavy planes flying with the RAF is the Short 
Sunderland flying boat, a type which has flown thousands of 
miles for the British Coastal Command. Powered by four Bristol 

(Continued on page 258) 


Stored aircraft sections are identified for "Wellington" bombers by their geodetic construction. 
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tember 3, 1939—squadrons of RAF Coastal Command air- 

craft set out in search of U-boats and Nazi shipping. They 
formed the spearhead of a great offensive which has con- 
tinued without respite for nearly three years. Lockheed Hud- 
sons—known affectionately as “Old Faithful” throughout the 
RAF—were out with Coastal Command on that fateful day, 
and they were the first American designed and built aircraft 
to have a crack at the Hun. Before the war was a month old 
a Lockheed Hudson had its first encounter with a U-boat. 
They can now claim to be the first American aircraft to take 
part in a thousand-bomber raid on Germany—hunting U-boats 
at their base at Bremen, instead of on the high seas. 

As far back as June, 1938, the British Government recognised 
the high qualities of American aircraft and placed orders in 
the United States for several hundred planes for reconnais- 
sance and advanced training duties, and the following year 
Lockheed Hudsons began to arrive for Coastal Command. 

Primarily intended as a reconnaissance plane, the Hudson 
has proved its versatility by turning bomber or fighter as 
occasion has demanded. Its striking power has been felt from 
the Arctic to the swamps of Malaya. A Hudson found the 
prison ship Altmark slinking back to Germany with nearly 
400 British seamen aboard. In August, 1941, a Hudson made 
history by capturing a German U-boat. Hudsons fought over 
the Dunkirk beaches and escorted British ships home after 
the Bismarck had been sent to the bottom. When the yellow 
hordes swarmed on to the Malayan beaches, it was “Old 
Faithful” which struck the first blow. 

Night after night the new Mark V’s powered by Pratt & 
Whitney Twin Wasps, patrol the enemy occupied coastlines, 
harrying Nazi shipping. “It is one of the most reiiable air- 
craft we’ve ever had in the RAF,” is the summing up of the 
Lockheed Hudson by a seasoned RAF pilot. 

Another established favourite at Coastal Command is the 
Consolidated Catalina, PBY-5’s in the U. S. Navy. 

The “Cat” hit the headlines when it spotted the Bismarck 
and was instrumental in bringing the warship to battle and 
ultimate destruction. It was a “Cat,” too, which guarded the 
U-boat which surrendered to the Hudson. The Consolidated 
Liberator, sister-ship of the “Cat,” is now operating with Ferry 
Command. A Liberator recently made a non-stop operational 
flight of 2,800 miles. With one stop for refuelling it completed 
the trip of 5,000 miles in 23 hours. Two Catalinas, piloted 
by Dutch naval pilots, also flew 2,800 miles non-stop from 
Australia to Colombo recently. 

The Martin Maryland, direct descendant of the twin-engined 
bomber of 1918, is a veteran of the Libyan campaigns. What the 
Halifaxes, Stirlings and Wellingtons have done and are doing 
to Germany’s industrial targets, the Marylands have done to 
Benghazi, Derna and others of Rommel’s strongholds. In No- 
vember, 1941, a Maryland patrolling the Mediterranean sighted 
an enemy convoy of 11 ships. Units of the Royal Navy were 
directed to the spot and within a few hours most of the convoy 
had been sent to the bottom. The Martin Baltimore—known 
as the “Flying Torpedo”—is how following in the Maryland 
tradition. 

The Douglas factory at Santa Monica, Calif., is striking hard 
at the heart of Germany’s war effort in Occupied France, as 
well as at vital points in Libya. The Boston III figures almost 


()' the day that Britain declared war on Germany—Sep- 
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ERICAN AIRCRAFT 
IN THE RAF 


Beginning of the fourth year of war finds U. S. air- 


craft playing a decisive role in all RAF operations. 


daily in Air Ministry communiqués. On March 8 this year a 
formation of these bombers led the daylight attack on the 
Matford Works at Poissy, till then producing 20 lorries a day 
for the German army. The docks at Calais, Cherbourg, Bou- 
logne and Le Havre—as well as the Le Trait shipbuilding yards 
on the Seine—have all felt the weight of Boston attack. 

RAF pilots speak highly of the Boston’s performance. They 
are handy, fast on the controls, and can stand up to heavy 
punishment. Powered by Wright Cyclone engines, these Bos- 
ton III’s are developed from,the Douglas DB-7—a pioneer type 
of medium-sized bomber built by America for France a few 
years ago. 

The Douglas Havoc night-fighter is a close relation of the 
DB-7 and has won high regard from British and Dominion air 
crews. With the Boulton Paul Defiant, Havocs rank as Brit- 
ain’s “Night Commandos” of the air. Combining the speed 
of a Hurricane with much greater endurance, these night- 
hawks have taken heavy toll of German bombers over Brit- 
ain in the last 12 months, as well as ambushing the returning 
raiders over their own aerodromes. 

In the battle of the desert and in the Far East, American 
aircraft have achieved enduring fame. For obvious reasons 
it was simpler to send American-built aircraft direct to Libya, 
although this meant diverting to another front aircraft which 
would have been welcome in Britain. The soundness of this 
policy has never been in doubt. Tomahawks, Kittyhawks, 
Marylands, Martlets, Mohawks, Bostons, Flying Fortresses, 
Catalinas—planes representing all that is best in American 
design and workmanship, are playing their vital role in the 
great struggle, flown by pilots of all the free nations. 

The Curtiss Tomahawk—fittingly so-named from the Amer- 
ican Indian word to “knock down”—has a long list of victories 
to its credit, dating back to the early days of the Libyan bat- 
tles. Before France fell, a deadly little American fighter ap- 
peared on the Western front. It was called the Hawk. Fitted 
with a more powerful Allison liquid-cooled motor it reap- 
peared, first in Russia and then in the Middle East, as the 
Tomahawk. In one of their first major engagements these 
fighters destroyed 12 Axis aircraft. Me-110’s, Ju-88's, Fiat 
G-50’s, Cant 1007’s—every type of German and Italian plane 
has learned the fighting quality of the little Tomahawk. 

Following close on the Tomahawk came the Curtiss Kittyhawk. 
It has figured in nearly every RAF communique from Cairo 
since it took its place in the front line early this year. Fitted 
with a 1,325 h.p. Allison V-1710 12-cylinder liquid cooled- 
motor, it has reported top speed of about 380 m.p.h., carrying 
six machine-guns in its wings. A few weeks ago a Curtiss 
fighter squadron scored a spectacular success by shooting down 
13 Ju-52 troop-carriers and two Me-110 fighter-bombers. In 
this one engagement the Kittyhawks sent to their doom 15 
Hun aircraft and from 200 to 250 men. Besides escorting 
Douglas Bostons on bombing raids, Kittyhawks are bombing 
and ground-strafing enemy positions and troop and M.T. con- 
centrations. 

Nearly a year has passed since bombs were dropped for the 
first time by Boeing Flying Fortresses. On July 24, 1941, they 
took part’in the great daylight attack on the battleships 
Scharnhorst and Gneisenau sheltering at Brest. They flew at 
such a height that they could not be seen or heard from the 

(Continued on page 274) 
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Fitting one of two Rolls Royce "Merlin" engines into an Armstrong-Whitworth "Whitley" bomber. 


ENGINE PRODUCTION 


Wartime demand has been met by the expansion of Britain's major aero- 
engine firms and the development of "shadow factories” to augment them. 


of Aircraft Production is responsible for ensuring that ade- 

quate capacity is available for the manufacture of engines, 
to meet airframe requirements. In planning this capacity with 
the various aero engine manufacturers, due account has also 
been taken of the need for spares—in terms of complete engines 
and also “bits and pieces.” 

This may mean, in the case of an entirely new engine, com- 
pletely new jigging and tooling together with the provision of 
additional and, perhaps, special purpose plants or, if the 
engine to be produced is another version (or “mark”) of an 
existing type, only particular jigging and tooling for the altered 
or new parts. 

However, before all this happens, a great deal of develop- 
ment work on the new model will have been done by the 
firm concerned; in order to see whether, in the first place, the 
engine will give the improved performance expected of it and 
to force the pace if it doesn’t and, finally, when this improve- 
ment is obtained—be it higher take-off power and greater 
power at altitude or better specific fuel consumption—whether 
the new engine is reliable. 

It cannot be said too often that, in the particular case of the 
aero engine, development is production. It is only by inten- 
sive development that a successful engine can be put into full 
production uninterrupted (relatively) by modifications. Of 
course many modifications have to be faced, but major modi- 
fications, which are due to lack of, or ineffective, development 
have a disastrous effect upon production 

It pays the parent engine firm to have a large development 
department with plenty of machine tools and adequate test 


Ter: directorate general of engine production in the Ministry 


by 





GROUP CAPTAIN F. R. BANKS, O.B.E., is a spe- 
cialist in aviation fuels. From 1930, until the out- 
break of the war in 1939, he held the position of 
technical manager and chief engineer of the Ethyl 
Corporation (later the Associated Ethyl Co.). 
Group Captain Banks began his engineering ap- 
prenticeship when 13 years of age. He served 
during the entire period of World War | in the 
Royal Navy in mine-sweepers, submarine chasers 
and motor torpedo boats. After the war, he spe- 
cialised in marine Diesel engines, and subsequently 
became the chief experimental engineer with a well 
known aero-engine firm. He now directs aero-en- 
gine production for the M.A.P. 


equipment; and a capable staff with someone with foresight 
at the helm who is in direct contact with those who use his 
firm’s products. In addition, there must be a large staff of 
capable installation engineers whose job it is to go out into 
the field and supervise the handling of the new engine. 

The production organisation of the large aero engine forces 
has often been criticised; it is said that they could produce 
many more units with a better shop layout. Their critics are 
usually ignorant of the evolution of the average high-duty 
aero engine and cannot see that in the past and prior to the 
war most of these firms were just one big development de- 
partment with few special tools and many general purpose 
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The V-shaped Rolls-Royce "Merlin" engine of nearly 1,200 
h.p. being fitted to the RAF Hawker “Hurricane” fighter. 


ones. And that they were, and still are the places in which 
engines are born. Their job is to nurse these engines through 
their teething and growing pain periods. 

The demands of war are such that it is often necessary to 
introduce quickly and, of necessity, in limited numbers, an 
engine of improved performance to fit an existing type of air- 
craft. It is then that the value of the firm having a large 
and efficient development section is appreciated. How many 
times lately have we been thankful for such a firm! 

Since the close of the last world war there has been a small 
but robust group of companies in Great Britain designing and 
manufacturing high quality aero engines. And even in the lean 
years that the British aircraft industry has faced on different 
occasions since 1918, the air staff was able to keep the chief 
aero engine firms alive. Both this policy and this fact have 
been of inestimable value to British aircraft designers who 
were thus assured of the advantage and co-operation of an 
efficient and progressive sister industry. 

British aero engines have kept abreast of world design 
and they have undoubtedly influenced foreign design con- 


The Bristol "Mercury" nine-cylinder poppet-valve radial en- 
gine powers the twin-engined "Blenheim" medium bomber. 
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A Wright "Cyclone" being fitted to a Short “Stirling,” 
one of the RAF's most formidable four-engined bombers. 


siderably as well as being licensed for production abroad. 

The number of designing and production forces can be 
counted on the fingers of one hand; they are generally known 
as the parent firms. The three principal forces are Bristol, 
Rolls Royce and Napier. 

In order to meet war requirements, the parent aero engine 
firms have been expanded and other factories have been built 
to manufacture their engines on a production basis. The latter, 
naturally, are not concerned with development—only produc- 
tion. They are, in some cases, managed by the parent firm 
and in others are staffed, managed and run by a number of 
famous British automobile manufacturing concerns. 

These plants, in most cases, are known as “shadow fac- 
tories” but they are, in fact, large Government-owned fac- 
tories managed and run for the Ministry of Aircraft Produc- 
tion by industry. 

The history of British aero engine production in this war will 
be written some day and it will have a deservedly high place 
in the annals of engineering. 

(Continued on page 236) 


The Bristol "Pegasus" 1,000 h.p. engine that powers the 
long-range Vickers-Armstrong "Wellington" medium bombers. 
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ARMAMENT PRODUCTION 


Two of the four 20 mm. cannon on 


a Hawker “Hurricane Il 























and bombs. In practice it covers an enormous range of 

equipment from complicated gun turrets to fuses, as well 
as a number of weapons, Upon its quality and disposition 
depends the offensive and defensive efficiency of the aircraft 

Supply of this highly important material to the Royal Air 
Force is undertaken by the directorate of armament produc- 
tion in the Ministry of Aircraft Production and by the Minis- 
try of Supply. Research into and development of all kinds of 
aircraft armament is undertaken by other departments of the 
M.A.P. But although armament covers many types of equip- 
ment, the main problems must, of course, always be the 
adequate supply of the right kind of guns, power-operated 
gun turrets, ammunition and bombs. 

On the outbreak of war in Europe nearly three years ago 
the air defence of Britain was dependent upon the eight-gun 
fighter. The Secretary of State for Air, Sir Archibald Sinclair, 
during the height of the Battle of Britain described its adop- 
tion as “one of the greatest decisions in the history of war.” 

This article appears at a time marking the second anni- 
versary of the defeat and rout of the Luftwaffe in their major 
daylight attacks upon England. That was in 1940. But it was 
seven years earlier that the eight-gun fighter was conceived; 
a tribute to the men who foresaw the need for a fighter of su- 
perlative quality if the bomber of the future was to be de- 
feated. 

For all practical purposes the eight-gun fighter can be 
traced to a blue foolscap minute in a red-covered secret Air 
Ministry file. That was on April 4, 1933. It was signed by the 
late Wing Commander A. T. Williams. 

Consideration was being given to the replacement of the 
Hawker Fury and the Bristol Bulldog fighters with a biplane 
mounting four, six and eight guns. Because the estimated 
performance figures set out in that minute were not far enough 
in advance of what aircraft then building could do, the project 
was temporarily dropped. 

One objection to the extra armament was that it would have 
the effect of making the aircraft too slow. But the advent of 
the low-wing monoplane made possible the mounting of all 
eight guns within the wings—four in each. Also, because the 
guns would be firing clear of the airscrew, synchronisation 
mechanism for firing through the airscrew was no longer 
necessary. 


M enc people think of aircraft armament in terms of guns 


" fighter. by 
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stitute of Automobile Engineers of 
Great Britain and of the Society of 
Automotive Engineers in the U. S. A, 





Air Vice-Marshal R. S. Sorley, then a squadron leader, pre- 
dicted that the extra guns would mean the loss of only one 
m.p.h., an extra four seconds in the time taken to reach 20,000 
feet and an operational ceiling of only 1,000 feet less. Of 
course these figures have no relation to present-day perform- 
ance. 

Experts, therefore, decided that these slight losses in per- 
formance were more than counter-balanced by the increased 
fire power. The issue was complicated by the development in 
France of a cannon gun, It was claimed that only one hit 
from this gun would prove fatal to any aircraft. This gun, 
however, was in its infancy and had the disadvantage of hav- 
ing to be mounted on the engine and fired through the air- 
screw boss to secure sufficient rigidity. 

In November, 1934, the eight-gun fighter was decided upon. 
Monoplanes, later to become the famous Spitfires and Hur- 
ricanes, were then on the drawing board. It must be recorded 
that much of the credit for the development and ultimate 
adoption of the eight-gun fighter must go to the late R. J. 
Mitchell of Vickers Ltd., creator of the Spitfire and to Sydney 
Camm of Hawkers Aircraft Ltd. designer of the Hurricane. 

The original Spitfires and Hurricanes were equipped with 
the Browning .303 gun. The latest and vastly improved types 
are fitted with cannon guns capable of firing three times the 
former weight of ammunition. 

The Browning was developed from the U.S.A. Colt gun, 
being modified for the RAF in Great Britain. Together with 
the Vickers gas-operated “K” gun, they were the principal 
weapons in use in RAF aircraft on the outbreak of war. Pro- 
duction has been enormously expanded and the Browning gun 
is now being turned out in immense numbers each month in 
Britain and Canada. 

Royal Air Force aircraft in September, 1939, had two im- 
portant advantages over German warplanes—protective ar- 
mour including bullet-proof glass and the power-operated gun 
turret. The war had been in progress more than six months 
before the Luftwaffe developed effective armour for its pilots 
and vital parts of the aircraft. 

How well our pilots were protected even in those early days 
of the war can be judged by the following story. A Coastal 
Command Lockheed Hudson aircraft had been on reconnais- 
sance over enemy territory and had had a successful engage- 
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ment with Messerschmitt fighters. When the British pilot 
landed he complained of a splitting headache. He said that 
he had never suffered from one before and was very dis- 
turbed. He was asked if his aircraft had been hit and he re- 
plied, “No.” But when mechanics were examining his machine 
they discovered a huge dent in the armour shield behind the 
pilot’s head. His aircraft had been hit by a burst of machine- 
gun fire. The armour had not only saved his life but had 
afforded such protection that he hadn’t known a thing about it. 

The Germans, however, while slow in adopting armour had 
made considerable advancement by the time they went to war 
with self-sealing petrol tanks. They were using with great 
efficacy a rubber compound spread over the metal surface of 
the tank. When hit by a bullet, the hole immediately sealed 
up 

At first, the RAF used armour for protecting the petrol 
tanks, although experiments had been in progress with a self- 
sealing type long before the war. 

It became obvious, however, to both sides that although the 
eight-gun fighter had a devastating fire power, spitting out its 
bullets at the rate of 10,000 a minute, the cannon shell was 
necessary to penetrate the new protective armour. 

The development of the 20 mm. shell firing gun, popularly 
known as the cannon, had been in progress in Britain, as well 
as France and Germany, before the war and small quantities 
were being produced. The Hispano Suiza type, which had 
been selected by the RAF, had many teething troubles which 
were gradually overcome, and for some time now it has been 
in large-scale production, incorporating a continuous shell- 
feed mechanism, both in Britain and America. 

Provision of ammunition for the RAF is solely the responsi- 
bility of the Ministry of Supply, and this department also 
meets the requirements of the Navy and Army. Vast quanti- 
ties are being produced in Britain, the United States and 
Canada and are allocated by a special Anglo-American supply 
committee. 

As stated above, nearly all British bombers when war broke 
out were equipped with power-operated turrets mounting a 


Four .303 machine guns bristle from the formidable Frazer 
Nash tail turret of this Short "Sunderland" flying boat. 
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Bristol “Beaufort turret with single .30 calibre gun. 
This type of turret was first introduced in the "Blenheim." 


battery of guns. German bombers, besides being under- 
gunned, did not have this advantage. In consequence they 
were particularly vulnerable when attacked by fighters. 

The RAF and the Luftwaffe had followed contrary policies. 
As the result of experience gained during the Spanish civil 
war, the Germans came to the conclusion that a bomber’s best 
defence was speed. This, however, was a wrong decision be- 
cause it was based on a faulty premise. Fighter opposition in 
Spain was negligible and the quality of the aircraft being used 
was not up to the standard likely to be experienced in a war 
between major powers. 

In honesty to the German Air Staff, it must be stated that 
they were unaware of the great progress made in Britain in 
radiolocation—probably the determining factor in the Battle of 
Britain. True we possessed fighters of superior speed and 
fire-power, flown by pilots with indomitable courage, but 
there was insufficient margin of speed between the British 
fighter and the German bomber to be really the deciding factor 
without the scientific aid of knowing where the bomber was 
and so placing the fighter in the best position to intercept it. 

But the Heinkel He-111 and the Dornier Do-17 did suffer 
heavily because they were unable to adequately protect them- 
selves. So our Spitfires and Hurricanes shot them out of the 
sky in great numbers even when the Luftwaffe tried vainly 
to protect its huge bomber formations with hordes of Messer- 
schmitt fighters. 

British bombers have always been heavily armed, it being 
contended by the British Air Staff that a bomber should be 
capable of fighting its way to the target. This has proved 
sound policy, our day and night bombers often coming out 
best when attacked by fighters. During a mass raid on 
Bremen in June this year a Stirling shot down three out of five 
Messerschmitts and arrived home safely. 

The early types of gun turrets were hand-operated. The 
power-operated turret was an important advancement because 
it would be physically impossible for a gunner to traverse a 
hand-operated turret in an aircraft flying at present-day 
speeds. 

British firms—the Bristol Aeroplane Company, Nash and 
Thompson and the Boulton Paul Aircraft Company—have 
been in the vanguard of the development of these turrets for 
carrying single and multi-guns with high ammunition capac- 
ity. 

The first Bristol turret was developed in 1935, and the type 
was accepted for use in the RAF in the Blenheim medium 
bomber. It is electric-hydraulically controlled. Today this 
turret is in daily operation against the enemy in Blenheims, 
Beauforts and other types. 

Large-scale production commitments of aircraft and engines 
have made it necessary for the Bristol company to pass on 
manufacture of these turrets to other famous engineering com- 
panies. 
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This is the blister gun position in a Bristol "Beaufort' 
torpedo bomber. The gun fires backward, covering the tail. 


The four-gun, power-operated turret is one of the most for- 
midable weapons yet devised by the RAF. That shown here is 
mounted in a Boulton Paul "Defiant."' It was because of this 
turret that the “Defiant'’ scored so heavily over Dunkirk 





The two other main types are the Frazer Nash and the 
Boulton Paul. 

Power for the Frazer Nash turret is derived from a pump 
incorporated in the engine which supplies oil under pressure 
to a high efficiency oil motor which rotates the turret. Eleva- 
tion and depression of the gun is effected by pressure operated 
rams and the gun controls are centralised, similarly to those 
on the handlebars of a motorcycle, for ease of manipulation. 

The Boulton Paul turret is also characterised by its electro- 
hydraulic operation; power being supplied from an electric 
generator driven by the engine. An electric motor in the tur- 
ret coupled to an oil pressure pump rotates the entire turret 
and its guns. The controls, in this case, are centralised and 
rather resemble a pilot’s “joy-stick.” 

Turrets must also incorporate all the ancillary services 
which the gunner finds necessary, such as electric lighting, 
oxygen supplies and telephone communication with the pilot 
and other members of the crew. A very high standard of 
efficiency is obviously essential. 

At the outbreak of war, the RAF had large stocks of bombs 
ranging in size from the small 20 and 40 pound anti-personnel 
bombs for use in co-operation with the Army to large high 
explosive bombs for use against industrial areas and shipping. 
These have developed in size and power. 

Bomb requirements vary a great deal. They are needed to 
blast large areas, for the penetration of buildings and deep- 
seated targets, for the piercing of ships and the armour-plating 
of battleships. 

Manufacture is on mass-production lines, either by casting 
or forging processes. The big high capacity bombs are, how- 
ever, too large to be made in one piece by either process and 
are formed of composite structures of immense weight. 

Incendiary bombs which are also manufactured in immense 
quantities are of two main types—the cast magnesium bomb 
and the case bomb filled with inflammatory composition. The 
requirements of magnesium metal for filling the first type has 
entailed the erection of large metal producing plants specially 
for this purpose. 

Production of components to match that of bomb bodies is 
also a problem of considerable magnitude, especially in the 
case of the larger bombs for which several sets (in some in- 
stances five) of explosive parts are necessary. 

Equipment to produce these necessitates the very latest type 
of machinery, much of which is semi-automatic or fully auto- 
matic. Fabrication has been modified to enable automatic 
types of welding to be used. 

END 
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RESEARCH AND 
DEVELOPMENT 


This branch of the Ministry of Aircraft Pro- 
duction is one of the most important. Each 


development may mean an important victory. 


not enough merely to produce aeroplanes, even in hun- 

dreds of thousands so that they darken the enemy’s skies 
the world over. The enemy tried darkening our skies. Much 
good it did him. 

Quantity is not enough. A war of machines is a war of 
brains and victory goes to the side whose brains are the best. 
3y the end of the 1914-1918 War, the Royal Air Force had 
flown the German air force out of the sky—not because of any 
lack of numbers or even of flying skill or bravery on the part 
of the Germans, for their pilots did not lack courage, but be- 
cause the Royal Air Force was given better aircraft to fight 
with—in other words because our research work and design- 
ing were superior to theirs. 

In this Second World War, history has repeated itself. The 
biggest air force in the world flew against the British Isles in 
the autumn of 1940. Thousands upon thousands of the finest 
aircraft Germany possessed, met in combat over England a 
force of British fighter planes so small in number that the 
watching world was afraid that there could be only one result. 

But by the end of the Battle of Britain, 2,375 German aircraft 
had been shot to pieces. And even allowing for the marked 
superiority of the British fighter pilots, it is unlikely that they 
could have achieved such results had not their aircraft been 
better than those of their opponents. 

The responsibility of the Ministry of Aircraft Production’s 
Controller of Research and Development covers aerodynamics, 
instruments, engines, fuel types, guns, bombs, materials, pro- 
pellers, investigation of the many 
ideas and inventions submitted, and 
all other aspects of aircraft improve- 
ment. 

The organisation of the controller’s 
department need not be described in 
detail. Broadly, the work is divided, 
under the controller, between four 
directorates: Scientific Research, 
Technical Development, Engine De- 
velopment and Armament Develop- 
ment. 

But all research and development is 
not concentrated in one small depart- 
mental circle. All ideas are pooled, 
all brains are in contact--from the 
1ircraft designers and experts em- 
ployed in the aircraft industry it- 
self, to the Aeronautical Research 
Committee of independent scientific 
specialists which helps and advises 
the Ministry of Aircraft Production, 
and the Royal Aircraft Establish- 
ment which helps and advises every- 
one, 

For obvious reasons not much can 
be said of the Directorate of Scientific 
Research which is not irritatingly 
nebulous and discreet. There is little 
drama in its work. The layman who 


J)'r0e eno production is a major key to victory. But it is 


engineers, after 


This engine is undergoing test by M.A.P. 


its 











AIR MARSHAL FRANCIS J. LINNELL, C.B., 

-B.E., is Controller of Research and Develop- 
ment in the Ministry of Aircraft Production, and 
a member of the Air Council. He joined the 
R.N.A.S. in 1914 and served throughout the last 
war in France and with the Royal Navy. He was 
named an air commodore in 1939, air vice-mar- 
shal in the same year, then assistant chief of the 
Air Staff. For the first 18 months of the present 
wer, Air Marshal Linnell was Air cer in 
charge of Administration in the Bomber Com- 
mand. He has held his present st since 1941. 
He received the Order of the British Empire in 
1923, was made Companion of the Bath in 1941, 





visualises it as capable of inventing overnight secret weapons 
which will stagger the enemy in the morning is a romanticist. 
Research is often slow to produce results, but is nevertheless 
overwhelming in its culminating effect. 

In peacetime, the results of scientific research the world 
over are shared. In wartime, opposing scientists are engaged 
in a death struggle behind the scenes. And as in this war, 
Germany has always failed to beat the British and American 
scientist. It is true that this is not the popular view, that we 
are forever stumbling after the Germans along the paths they 
have so brilliantly pioneered, but in reality we are. in general, 
keeping steadily in front of them. : 

That is not wishful thinking; it is fact. There is nothing 
which Dr. Seewald, head of Hitler’s 
principal aeronautical research insti- 
tute, has devised to date which has 
surprised or outwitted the Directorate 
of Scientific Research of the Ministry 
of Aircraft Production. But we have 
given Dr. Seewald many surprises, 
and more are on the way. 

This directorate both receives and 
distributes ideas. More than the oth- 
ers, it is advised by the Aeronautical 
Research Committee, which is similar 
to the National Advisory Committee 
for Aeronautics in the United States. 
It helps and is helped by the aircraft 
designers and expert research makers 
of the aircraft industry, and works 
closely with the Royal Aircraft Es- 
tablishment. It investigates thor- 
oughly and honestly every invention, 
every idea submitted to it from the 
outside world. 

This, in itself, is a task which takes 
up the full time of a staff of 30 men 
and women. At the height of the 
German bombing of Britain, 40,000 in- 
ventions were suggested to the direc- 
torate every month. That is at the 
rate of nearly half a million a year, or 
over a thousand a day. Yet everyone 


initial running-in. 
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After being shot down by an RAF pilot, this Junkers Ju-88 
is being carefully reassembled for experimental purposes. 


with an idea which might contain even the germ of something 
useful was assured of a fair hearing. 

Some of the ideas were good: some, to put it gently, were not 
so good. Yet everyone was patiently examined. The woman 
who assured the directorate that, if it adopted her formula for 
night glasses, our night fighters would shoot the attacking 
German bombers out of the sky in hundreds was politely in- 
formed that her formula of “176 grains finely crushed horn 
from hoof of cow or bullock, 60 gr. prepared white chalk, 4 oz. 
distilled water, 1 oz. ether, 3 oz. glycerine, 2 teaspoons oil of 
Juniper, 7 drops cucumber juice, 1 white of egg. Mix as 








specified. Boil 2 minutes. Strain. Bake at 450 degrees till 
set firm” had been gratefully noted and would be borne in 
mind for future reference. 

The man who suggested that all aircrews should have their 
palms read by a skilled palmist and that those whose palms 
showed that they had not long to live should not be allowed 
to form the complete crew of one aeroplane, received a simi- 
larly courteous acknowledgment. 

So did the man who insisted that we should create a new 
North Pole and throw the compasses of enemy aircraft into 
well-merited confusion; and the equally ingenious citizen who 
hammered home the point that our night fighter pilots would 
receive inestimable assistance in the detection of enemy air- 
craft if only the directorate would admit the wisdom of in- 
cluding a caged owl in every cockpit. 

To write anything more of the many activities of this direc- 
torate is impossible. There is nothing of real interest which 
can be published here or anywhere about its work without 
endangering its secrecy. The most evasive and guardedly 
phrased hint of the many ways in which its activities are at 
this very moment perturbing and puzzling the German High 
Command would easily—indeed, certainly—provide the enemy 
with a clue. It is a pity that not even an inch of the curtain 
which blacks out the directorate’s work may be lifted. If it 
could be lifted, you would be more than interested—you would 
be vastly encouraged. 

The Directorate of Technical Development deals with all 
the engineering problems associated with the design of air- 
craft and equipment for the Royal Air Force and the Fleet 
Air Arm. The work ranges from the control of the develop- 
ment of all classes of material used in aeroplanes to the devel- 
opment of highly complicated bombsights, automatic controls, 
and the like; from the provision of technical literature describ- 
ing equipment and giving maintenance instructions to the de- 
velopment of flame damping and other essentials for effective 
night flying; from the development of electrical generators, 
motors and installations to the technical investigation of acci- 
dents. The directorate also acts as a consultant to the Air 
Staff on the design of aircraft to meet new requirements. 

Its work consists for the most part of technical administra- 
tion, the actual work of design being done at the main aircraft 
firms, at instrument and electrical works and at Ministry of 
Aircraft Production outstations. Sound business management, 
with technical discussion and criticism as the background, en- 
ables the directorate to guide industry along the right lines. 

The section dealing with installation of equipment is manned 
almost entirely by service officers who do their work very 
largely “in the field”—mainly at the firms. These officers sup- 
ply “user” knowledge, advising the firms as to how equip- 
ment can best be placed and fitted. They thus hold the balance 
between the various specialists, through a sense of proportion 








This twin-engined Messerschmitt Me-110 fighter, now bearing RAF markings, is used for comparative 


flight tests with British and American aircraft. 
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It was shot down in England and then repaired. 
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which has been derived from first-hand operational experience. 

The principal outstation is the Royal Aircraft Establishment 
which has already been referred to. Headed by a director, 
this station forms a consultative and design organisation not 

y for the Ministry of Aircraft Production but for the whole 
ircraft industry. 

Employing some hundreds of experts, the establishment is 

responsible not only for the whole field of research on aircraft, 
engines, and equipment, but it also initiates the design and 
levelopment of special items such as automatic controls, bomb- 
ights, and electrical and wireless equipment. 
Another outstation is exclusively devoted to aircraft testing. 
Here all new types are thoroughly tried for performance, basic 
suitability and safety at high speed. At this station also elec- 
trical equipment and all tvpes of installation including arma- 
ment and bomb gear are tested. 

A third outstation confines itself entirely to the testing of the 
big flying boats 

At each of the main contractors’ works representatives of 
this directorate are stationed to work with the firms in the 
nterpretation of Air Staff operational and headquarters engi- 
neering requirements and to give decisions on detail on the 


spot. 
The firms are responsible for the design of the aircraft. 





M.A.P. engineers prepare a model wing for testing in the 


wind tunnel. New designs, however, come from manufacturers. 


They have their own engineering organisation which is ap- 
proved for design work by the Ministry of Aircraft Production. 
The directorate ensures that the combined experience of all 
firms is made available to each of them individually. When 
trouble arises, especially during the early life of an aircraft, or 
in accidents, the firm, the R.A.E. and other experts likewise 
combine their resources to find a solution as rapidly as pos- 
sible. 

Technical developments fall naturally into two categories: 

Intensive development of existing equipment and the 
initiation of new designs. It is better to concentrate on 
the development of existing types if technical superiority 
can be retained in this way since this causes less disturb- 
ance in production. For this reason new designs are not 
started unless great advances in performance can be ob- 
tained. 

Naturally, many operational demands arise in war time. A 
notable example was the provision of armour protection for 
the crew and vital parts of aircraft, and the self-sealing device 
for fuel tanks. These necessitated a great deal of research, 
but the problems were solved and efficient protection given to 
all service types engaged in operations. 

The effective evolution of a new type of engine from its con- 
ception on the drawing board to full production occupies from 
four to five years, with many thousands of hours of test bench 
running and preferably many hundreds of hours of experi- 
mental flight. New types of engines are usually developed 
through the foresight of the engine designing firms, and the 
Directorate of Engine Development, acts as a working partner 
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This scale model of a new four-engined aircraft is being 
hoisted into the wind tunnel for exhaustive airflow tests. 


to the engine industry in enterprise and intelligent prophecy. 

The stage of quantity production and use by the Royal Air 
Force of the new type engine is followed by many years of 
further development leading to later “marks’”—improved ver- 
sions—of the original model. In this work, the directorate 
always in full partnership with the industry—is concerned 
with the constant study of defect reports received from the 
Royal Air Force on the earlier “marks,” and with the increas- 
ing demands of operational performance from the aircraft em- 
ploying the type of engine. 

It is as difficult to write of the Directorate as of Scientific 
Research, for the Germans would give a great deal to know 
about the development of newer and better armament and 
bombs for British aircraft. Its object is, briefly, to develop to 
the maximum both the offensive and defensive power of the 
RAF. The bombs now dropped daily and nightly on enemy 
territory are infinitely more crushing than those dropped 12 

(Continued on page 273) 





Another view of a wind tunnel model. This monoplane model 
will undergo exhaustive tests before the type is accepted. 
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The wrecked fuselage of a German bomber being broken up for scrap provides a fitting frame for this salvage crew. 


SA LVAG E 7 ZA, 


Crashed aircraft are no problem for 
this hard working group of artisans, who 
comprise Repair and Maintenance service. 


ful life. If it is our own, much can be salvaged; if it is 

an enemy machine, much can be learned. Damaged air- 
craft can sometimes be repaired on the site, or at least trans- 
ported to a repair depot and made to fly again. But even if 
damaged beyond possibility of repair they may still contain 
a great quantity of serviceable or repairable components, or 
provide valuable raw material. 

The crashed enemy plane is obviously the concern of the 
Air Ministry Intelligence Branch. No matter how inaccessible 
the site, an intelligence officer is soon on the spot and to- 
gether with technical experts studies the wreckage in the case 
of a known type for any improvements in design or, if it is 
an altogether new type, for any novel features demanding the 
development of countermeasures for use by the Allied Air 
Forces. Thus, salvage is of vital importance both as a source 
of raw materials and as an aid to research and development. 
The R.A.F. Maintenance Group which (under the control of 
the Ministry of Aircraft Production) is responsible for it, has 
made it a fine art. 

First among the maxims of the group is speed of collection; 
speed not only from the point of view of rapidly clearing the 
site of a crash—which may be of paramount importance when 
a road or a railway line is obstructed—but also from the point 
of view of returning to active service the aircraft, or such 
component parts as are available, with the least possible delay. 


A CRASHED aircraft has not necessarily completed its use- 


__ 


AIR COMMODORE C. W. WEEDON, DIRECTOR 
OF REPAIR AND MAINTENANCE, MINISTRY OF 
AIRCRAFT PRODUCTION, enrolled at the Royal 
Naval College at Osborne in 1915. He trans- 
ferred to the Royal Air Force Cadet College, 
at Cranwell, in 1920, and upon completion of his 
course was graduated as First Pupil and as 
Senior Cranwell Cadet. In 1932, he was awarded 
an Honours Degree in engineering at Cambridge 
University. Air Commodore Weedon attained his 
present rank of Air Commodore in 1941, and, at 
39 years of age, was selected to direct the 
important service of Repair and Maintenance. 








A Messerschmitt Me-109, shot down by the RAF in Eng- 
land, will be exhibited to swell a local "Spitfire Fund. 
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sary with caterpillar tracks for use over soft ground. The 
most familiar vehicle, however, is the Long Low Loader, af- 
fectionately known as the “Queen Mary” because of their 
length. More than 60 feet in overall length, this vehicle is 
capable of carrying a complete fighter aircraft, or the sections 
of the largest bomber. 

Similarly, a range of equipment, chiefly in the form of 
trestles, has been evolved for use in conjunction with the 
“Queen Mary.” This enables a very large variety of aircraft 
to be carrried with the minimum of expenses and complica- 
tion. Other items of special design, such as jacks for lifting 
crashed aircraft prior to dismantling and loading, have also 
been designed. 

This special equipment cannot always be used. When a 
bomber crashed—wheels up—on a Welsh mountainside, 2,000 
feet above sea level, salvage operations were begun in the 
face of what seemed to be impossible conditions. The nearest 
road was three miles away. The only approaches to the 
mountainside on which the plane lay were twisting paths 
made by mountain sheep. Yet the bomber was saved. Piece 
by piece it was gradually brought down the mountainside on 
improvised wooden sledges drawn by teams of horses, until! 
at last the road was reached and the loading could be man- 
aged 

On another occasion a Whitley bomber crashed on a smal! 
island off the Scottish coast. Air reconnaissance showed that 
it appeared to be only slightly damaged and it s decided, 
therefore, that it must be salvaged and put into service agai 
It lay on a rocky headland to which there was no access other 
than an inlet from which the cliffs fel! hundreds of feet shee: 
to the sea. A salvage party was landed on the island and 
dismantling began. When the component parts of the aircraft 





More than 60 feet long, these salvage trailers can carry 
a complete fighter aircraft or sections of large bombers. 












were ready for transport, a drifter from the mainland ap- 
proached as close inshore as was possible. The components 
including the engines, main planes, and sections of fuselage 
were then lowered down the cliffs by improvised tackle to ; 
lifeboat below. The lifeboat—all but submerged ben Y 
weight of some of the sections—was towed to the 
where the components were slung on board and safely stowed 
2 for the voyage to the mainland. 
5 3 7 That Whitley bomber was completely saved in 18 days. by: 
- The fuselage of an RAF bomber which crashed in this rocky crash party which—like all the many parties e grou} 
canyon is being lowered to a cutter by a salvage mission. refused to acknowledge defeat by a signal t eadquarters 
“salvage abandoned 
Every crash is reported to the group and, within a few hours, W ith te ye eed grt = r auc Me pte 
an engineer officer is on the job. His is the responsibility for growing in humbers, salvage WOrk W ae we 
assessing the damage and deciding on the action to be taken extent and in importance. The men of the group will be 
by the repair and salvage unit. He may decide to repair working night and day grumbling, grinning 
the aircraft on the spot, taking into consideration such factors —but nobly playing their part. 
as the nature of the ground and the practicability of flying END. 


the aircraft off after repair. 

Often, however, this is impossible—the crash 
may have occurred on a mountaintop, in a 
forest, a field or a bog. Wherever it is a 
skilled party of fitters immediately set out for 
the scene. The trip may be simple enough 
during summer months, but often the work 
must be completed during downpours of rain, 
or in intense cold. Salvage and repair go on 
however, in spite of the weather and whatever 
the difficulties. 

Seawater causes rapid corrosion of light al- 
loys, so salvage of aircraft from the sea must 
be completed with the utmost speed. This 
holds good, in fact, of any underwater work. 
Although a crash party does not normally deal 
with aircraft which have sunk in deep water, 
the group recently staged a full-dress “naval 
occasion” on an inland lake in which a heavy 
bomber had sunk. Before salvage could be 
carried out, an experienced deep-sea diver was 
needed, while a local army unit suppiied pon- 
toons on which the salvage men rigged impro- 
vised lifting gear. 

As a result of experience gained largely since 
the outbreak of war, special equipment has 
been evolved. The type of mobile crane em- 
ployed, for example, is capable of operating An RAF salvage crew carrying away the much punctured 
under all conditions, being fitted when neces- tail of a Dornier Do-!8 bomber for inspection and salvage. 
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AIR TRANSPORT 
AUXILIARY SERVICE 


" Air Ferry” delivers the goods. Civil 
pilots fly day and night in the shuttling 


of RAF aircraft from factory to aerodrome. 


popularly known as “Air Ferry” which today is responsible 

for the delivery of all planes within Great Britain used by 
the RAF except those flown across the Atlantic by the RAF 
Ferry Command. 

In the expectation that war with Germany, if and when it 
came, would mean instant bombardment and probable disloca- 
tion of communications, a group of experienced pilots was 
formed in 1939, with the idea of building up a corps to act as 
a communication-squadron between the Government’s Head- 
quarters and elsewhere. This idea originated with Commodore 
d’Erlanger, and, as Officer Commanding, he has developed 
ATA into the immensely important service it has become. 

The original group of about 20 men were all experienced 
flyers, but ineligible for the RAF. Their offer of service was 
promptly accepted by the authorities and the group received 
its name. The pilots were given a uniform similar to that of 
civil aviation personnel; and a scale of rank was devised. 
From cadets upwards in the scale, their ranks are: Ist, 2nd, 
and 3rd officers, flight-captain, captain, commander, senior 
commander and commodore, 

At this time, the group was administered by the British 
Overseas Airways Corporation under the auspices of the Air 


A’ Transport Auxiliary is the official title of the Service 


Comm. Pauline Gower is head 
of ATA's women's activities. 
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ERIC VANSITTART BOWATER, THE DIRECTOR 
GENERAL OF AIRCRAFT DISTRIBUTION, is one 
of England's leading industrialists. He served in 
the Royal Artillery in World War I, and now is 
responsible for the efficient operation of the Air 
Transport Auxiliary in the ferrying of new air- 
craft from the factories to RAF maintenance Units 
and Commands. He also is responsible for prep- 
eration, storage and dispersal of aircraft, me- 
chanical transport, aerodrome and flying control, 
so far as the ATA is concerned. He reports di- 
rectly to the Ministry of Aircraft Production. In 
= life he is chairman of several paper pulp 
mills. 





Ministry. Soon after the outbreak of war, the awaited bomb- 
ardment having failed to materialize, it became evident that 
these pilots could be of great use to the RAF in ferrying mili- 
tary aircraft. They were given a test and passed fit to fly 
Service aircraft on non-operational duty. 

At first this was a comparatively easy job. But with the 
Battle and subsequent fall of France, when every aircraft and 
every man was so desperately needed, the ATA came into its 
own. The Air Ministry called on Commodore d’Erlanger to 
take over the whole of the ferrying of aircraft that had until 
then been done by RAF pilots. The original pilots were re- 





Experienced women pilots of the Air Transport Auxiliary, who are known as the “Ata- 
girls," now number more than 100. They can fly any one of about 140 different types. 
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As radio cannot be used by ferry pilots, each delivery 
flight requires a thorough knowledge of all landmarks. 


inforced by hundreds of volunteers. As fast as planes could 
be built the ATA steered them into service. 

When in August, 1940, the ATA was transferred from the 
Air Ministry to the Ministry of Aircraft Production, the urgent 
need for more ferry pilots to cope with the increasing output 
necessitated continuous recruitment. Broadcast appeals both 
here and in the United States brought a tremendous response. 

Over 250 Americans have passed through the ATA’s ranks. 
Their contracts having expired at the end of a year, many 

> now returned to their own homes, but there are stili 
arly 100 American citizens in the service. 

Women pilots were admitted to the ATA early in 1940. At 
that time they numbered less than a score, now 100 are on the 

Their inclusion is largely due to the efforts of Commander 
Pauline Gower, C.B.E., who is in command of the women’s 
section of the service. The women work side by side with the 
men under exactly similar conditions. Although in early days 
they were permitted to fly only trainers and non-operational 
es, their efficiency was such that all restrictions have now 
en removed. Cadets of both sexes on entering the service 
are given a series of progressive conversion courses on the ad- 
vanced types of aircraft. The duration of this training is en- 
tirely a matter of the pupil’s adaptability. Only recruits with 
actual solo-flying experience are accepted. 

The ATA has had many famous names on its roll, and prob- 


Commodore Gerard d'Erlanger (seated), 
originator of the Air Transport Auxiliary. 





newly completed planes await delivery. Taxi plane pilot is Sir Anthony Lindsay-Hogg. 





Careful record is kept of all ATA deliveries. Roll of 
civilian pilots includes Americans, Canadians, Poles. 


ably more survivors of hair-raising adventure than any other 
group of individuals of its size. Space is too limited to record 
any exploits here, but the names of Amy Johnson and Jim 
Mollison, among an impressive list, are known across the world. 

It takes an all-around pilot to be able to handle any of 140 
different types of aircraft, from baby Moth to Boeing bomber. 
That is what these people must be able to do. And filying over 
war-time Britain is no “slice of cake”—to quote the RAF. 

You may think there’s not very much in a hop across an 
island of such puny size, but every mile of the ground below 
bristles with danger. Ack-ack guns and barrage balloons for 
instance. The A.A. batteries are apt to take no risks with un- 
familiar and unlooked-for trespassers in the sky. 

Moreover landmarks are scarce. We have nothing as wide 
as the Hudson in the way of rivers and railways are such a 
close network that a particular track is not easily identifiable. 
Mountains don’t exist, and even hills almost disappear in south- 
ern England. Britain, in fact, is no paradise for the ferry pilot, 
struggling to find one of its hundreds of airfields in weather 
that only one adjective can adequately describe. This British 
weather is desperately serious for ferry pilots flying as they do, 
by charts without radio. The air must be kept clear for oper- 
ating squadrons, and the ferry pilot must fly alone. 

One pilot from the United States had an uncomfortable ex- 

(Continued on page 260) 


Ferry pilots continue study of maps as they are taxied to aircraft factories where 
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CIVIL AVIATION 


Jhough just a bare skeleton of its former 
self, civil aviation in Britain should be 


credited with having given much to the RAF. 


inst Poland in the sum- 
eared the skies for her 


HEN Germany began to move ag 
mer of 1939, Britain immediately 


warplanes by sweeping away all civil aircraft west of a line 
running roughly from Southampton, through Birmingham to 
Perth in Scotland. This area was prescribed in an emergency 
Air Navigation: Order, issued on August 31, 1939, which pro- 
hibited all flights except those permitted by the Secretary of 
State on grounds of national interest. The same order limited 
the heights and weather conditions under which flights would 


be permitted, specified the places and corridors of entry and 
exit for aircraft approaching or leaving this country, and re- 
stricted the use of wireless on civil aircraft 

When war was declared the aircraft of the various civil com- 
panies were immediately diverted to special transport tasks 


on which they rendered invaluable assistance. This was the 
first step in gearing British civil aviation to Britain’s war ma- 
chine. 

From that moment British civil aircraft, and British civil 
flyers, have played an increasing part in the all-in war effort 


of the British Commonwealth. Like the ships of the merchant 
navy they have been used in a thou 
handling mail, passengers and freight 
marine of the air. 


sand fetch-and-carry jobs, 
veritable mercantile 
By their speed and ability to overstride 





First direct wartime flight from Britain to 
the U. S. was made by the Short "Clare. 


vast distances across land and water they 
have formed a vital link in the chain of 
communications between Britain and the 
distant ports of the Empire, and to Allied 
and neutral countries. 

To divert aircraft and personnel from 
the routes and services of peace to war- 
time needs, a series of further steps were 
taken. 

On September 2, the day after Hitler 
struck at Danzig, the Empire Air Mail 
Services were restricted to two weekly 
runs from England to Sydney, Australia, 
and one to Durban, South Africa, India 
and Kisumu, in East Africa. On Sep- 
tember 2, 1939, an order was made pro- 
hibiting the sale, transfer or hire of any 
aircraft, engine or propeller within the 








Sir Archibald Sinclair visits the "Clare" 
before the take-off for the United States. 
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WILLIAM P. HILDRED, O.B.E., M.A., has been 
director-general of civil aviation since Septem- 
ber, 1941. He was appointed deputy director 
in 1938 and, in 1940, visited Canada and the 
United States as the principal assistant secretary 
of the Ministry of Aircraft Production. Through- 
out the last war, he served in the First Battalion 
of the Yorkshire and Lancashire Regiment. He 
joined the Treasury in 1919 and has been finance 
officer of the Empire Marketing Board, head of 
the Special Measures Branch, Ministry of Agri- 
culture and general manager of the Export 
Credit Guarantee Department. He is a major 
in the Civil Service Battalion of the Home Guard. 





United Kingdom and a wide field of British territory, except 
by licence. 

By the second week of the war it was announced that British 
civil aviation had been established on a war footing, and was 
in action under the Air Ministry’s Director-General of Civil 
Aviation. Wartime policy was defined as, first to enable civil 
airline operators to continue a number of essential services, 
and secondly to meet the urgent air communication and trans- 
port needs of the Government generally. 

During the mobilisation period many thousands of miles had 
already been flown transporting key personnel, essential equip- 
ment and stores to war stations. Important personnel—and 
personalities—had been flown with speed and secrecy to places 
overseas; and both the transatlantic and Empire air services 
had been maintained, carrying passengers, freight and mail of 
importance to the war effort. 

With the advent of war a considerable rationalisation of the 
operating companies, both internal and external, was effected. 
The two big companies operating from Britain internationally 
were Imperial Airways and British Airways. In 1938 the 
Government had decided that the undertakings of these two 
companies should be merged into one corporation. In August, 
1939, the British Overseas Airways Act, 1939, received the 
Royal Assent and in November, 1939, the British Overseas Air- 
ways Corporation was brought into being. The corporation 
was required to place its services at the disposal of the Secre- 
tary of State for Air and they have since been operated in ac- 
cordance with his instructions. 

On the outbreak of war 17 internal air transport companies, 
which had operated regular and charter services in the British 
Isles or between this country and the continent, voluntarily 
turned over their fleets to the Depart- 
ment of Civil Aviation. Of these only 
six undertakings now maintain a sepa- 
rate existence: Allied Airways, Scottish 
Airways, Great Western and Southern 
Airlines, Isle of Man Air Services, West 
Coast Air Services, and Railway Air 
Services. The last five companies are 
associated in an organisation known as 
the Associated Airways Joint Committee. 
Services are operated only over those 
routes which are adjudged to be essential 
for the war effort. Services are operated 
between the mainland and the Scilly 
Isles, Eire, Northern Ireland, the Isle of 
Man, the Hebrides, the Orkneys and the 
Shetlands. 

The remaining civil companies are oc- 
cupied on repair and maintenance work 
for the RAF, or on other important war 
work. 

After six months of wartime experi- 
ence a further step in the control and al- 
location of civil aviation became neces- 
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The giant four-engined Armstrong-Whitworth "Ensign," Imperial Airways’ luxury airliner, capable of seating 


40 passengers, was brought into service shortly before the war. It formerly flew British Empire routes. 


sary. A number of civil type aircraft which were in use on 
RAF communications, as searchlight targets, for training crews, 
for other Army co-operation work, for training spotters, and 
for observing the blackout and camouflage were turned over 
to the direct control of the RAF. 

At the same time other jobs had been growing up, notably 
the Air Transport Auxiliary (A.T.A.), certain repair and main- 
tenance work for the Ministry of Aircraft Production; and the 
transatlantic Liberator services run in conjunction with RAF 
Ferry Command. Their work is dealt with in other articles in 
this issue. 

War conditions have increased the perils and inherent diffi- 
culties of flying, apart from any risk of damage by enemy 
action. Restrictions on radio transmission and the reduction 
in meteorological broadcasts from neutral territories have 
whittled down navigational aids. Pilots on transocean passage 
fill in the gaps as best they can. 

Many old and recognised routes and stopping places, too, 
have gone as the tide of battle has flowed over previously 
friendly territories. Deviations from direct routes with good 
ground organisations have been necessary; longer or more 
difficult hops have to be made over routes where the services 
are often improvised. 

Another factor working against British civil aviation at war 
is the ageing of its equipment, and the steadily increasing diffi- 
culty of maintaining it. That old ships, which but for the war 
would have been replaced, are still kept airworthy is a tribute 
to the skill and contrivance of their civil operators. 

Despite those difficulties Britain’s civil air fleets keep the 
air. Here are the hard figures for aircraft of the British Over- 
seas Airways Corporation operating in and out of Great 
Britain: total mileage for the year ended June, 1941, 5,615,865 
miles; passengers, 22,031; mails and freight, 1,315 tons. 

Shortly before the war a number of new types of British 
aircraft had been introduced into service on the various routes. 
Two de Havilland D.H.91’s had been built for mail flights 
across the Atlantic, and a modified version, the Frobisher was 
employed on European services. The Armstrong-Whitworth 
A.W.27 (Ensign), a four-engined landplane seating 40 passen- 
gers, was in use on the London-Paris service. The de Havil- 
land D.H.95 (Flamingo), a twin-engined, high-wing landplane, 
had been employed between this country and the Channel 
Islands. 

There was, however, only a limited number of these types 
and unlike Germany, Britain had no great pool of large civil 
aircraft to call on, either for replacements on vital services or 
for use as troop transports. For this reason, and because pro- 
duction had to be concentrated on military aircraft only, 


Britain was forced to seek additional transport aircraft else- 
where, mainly in the U. S., if her air communications to the 
battle fronts overseas were to be maintained. 

It need be no secret that registrations of British civil aircraft 
are now down to less than half the pre-war figure. Britain’s 
civil aviation is concerned with the only objective that matters, 
winning the war. 

Military equipment of the RAF has, in the past, gained a 
great deal from its civil counterparts, not only in the matter 
of design, but also in the direct use of civil types on wartime 
duties. 


Another airliner now doing transport and ambulance work is 
the DeHavilland “Flamingo,” shown over the Isle of Jersey. 
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The DeHavilland "Dragon Rapide," extensively used before the war in the operation of British internal 
airlines. At the outbreak of war I7 British internal air transport companies were operating. 


D. H. 95 Flamingo, and D. H. 89 Rapide—renamed Dominie 
by the RAF—have done good work on transport and training 
work. So has a light four-seat cabin monoplane, the Percival 
Vega-Gull, renamed Proctor, a useful machine for communica- 
tions work. 

Several types of British service aircraft have been derived 
from civil types. The famous Bristol Blenheim—bomber, 
fighter-bomber and long-range fighter—was derived from the 
Bristo] 142 airliner built for the personal use of Lord Rother- 
mere some eight years ago. It was presented by him to the 
British Government after it had proved itself to be one of the 
fastest passenger transports in the world. The wings and tail 
unit of the Whitley bomber, which was one of the RAF heavy 
night bombers during the first two years of the war, were 
constructed on much the same lines as those of the Armstrong- 
Whitworth Ensign built for Imperial Airways. The Hertford- 
shire troop carrier was derived from the D. H. Flamingo. The 
Anson, Coastal Command’s gallant little reconnaissance ship 
and a ubiquitous training type, was derived from the old Avro 
652. A standard RAF two-engined trainer, the Oxford, is a de- 
velopment of the Airspeed Envoy, a freight and passenger car- 
rier; and the world famous Sunderland is direct cousin of the 
Short flying boats of the Empire class. 

One other thing needs to be done in any article about 
Britain’s civil aviation and its part in the nation’s war effort. 
It is to pay a tribute to the pilots and the men behind the pilots 
and the aircraft—the maintenance crews, traffic control officers 
and meteorological personnel. Many of them have donned the 
blue uniform of the RAF and are to be seen on nearly all of 
the world’s fighting fronts. The others carry on, under all sorts 
of difficulties, in all kinds of places, to keep Britain’s civil air- 
craft flying, and the skies of freedom open. 

END 





Winston Churchill at the controls of the Boeing “Berwick,” en 
route to England after a recent conference with President 
Roosevelt. The "Berwick" is one of Pan American's clip- 
pers purchased by the British for transatlantic operations. 
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This frail craft, a B.E.2b of No. 2 Squadron, was the first 
R.F.C. machine to land in France. The date: August 13, 1914. 


In 1908 A. Verdon Roe made the first aeroplane flight in 

England, and in 1911 an Air Battalion was formed; but 
it was not until April 13th, 1912 that the issue of a Royal 
Warrant formally constituted the Royal Flying Corps with two 
wings, one Naval, the other Miltary. 

In August 1914 the R.F.C. had 179 aircraft, and the Royal 
Naval Air Service (as the Naval Wing was then called) had 
39 aeroplanes, 52 seaplanes and seven airships. Though the 
Germans were far ahead of us in airship design, their air 
force took the field in 1914 with about 100 aircraft only (in- 
cluding those used for home defense) and a total personnel 
at the front of about 550. Their first seaplane unit on active 
service, consisting of two 120 h.p. Friedrichshafen machines, 
was not formed till December, 1914. 

The R.F.C. figures, though impressive, were misleading. 
Less than 100 planes were fit for service and the personnel 
numbered little over 2,000. Nevertheless they were quickly 
in action. As early as August 13 Squadrons Nos. 2, 3, 4 and 5, 
flying a miscellany of Farman biplanes, Avros and Bleriot 
monoplanes landed in France, and on the 27th an R.N.AS. 
squadron crossed to Belgium. On August 22nd an air recon- 
naissance discovered Von Kluck’s Second Corps near Gram- 
mont, north of Mons—information which necessitated an im- 
mediate British retreat to avoid outflanking. Thanks to the 
R.F.C. the news came in time and encirclement was avoided 
In the same week, hand grenades and petrol bombs were 
dropped by hand. War in the air had begun. 

By the middle of October aircraft were spotting for artillery, 
and soon gunner officers were making flights to plot enemy 
batteries. In November it became clear that the fronts were 
established and the main outlines of air warfare could be dis- 
cerned. Three things were in demand: wireless sets, since 
this signalling method was independent of the weather; 
cameras, to photograph enemy positions; and machine guns— 
for air combat and ground straffing. 

Throughout the early battles of the war—the Marne, the 
Aisne and the first battle of Ypres—the main duties of the 
R.F.C. were observation, liaison work and artillery direction— 
the latter by means of Very signals more often than by wire- 
less telegraphy. The R.N.A.S., keeping watch for enemy 
submarines or minelayers and carrying out preventive at- 
tacks on German airship sheds from bases at Dunkirk and 
Antwerp, provided, too, for the home defence of Britain. 

The conception of an air offensive in which there should be 
co-ordination of air and ground operations came in 1915. 
At Nueve Chapelle British troops went into attack with a 
composite picture of the enemy’s hidden defences to guide 
them. In this operation and in the second battle of Ypres, 
the R.F.C. were recognized by the commander in chief to be 
indispensable. Thus when, after a year of war, Colonel 
Trenchard took over air command from Sir David Henderson, 
it was agreed that the expansion of the R.F.C. should keep 
pace with that of the expeditionary force, which had already 
increased from four to 30 divisions. Following a period of 


IY 1008 aviation as we see it today is only 30 years old. 
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A history of the RAF might well be 
the story of modern aerial warfare. 


Britain's air arm is 30 years old. 











One of aviation's early flights from a ship at sea was that 
made by this Sopwith |!/2-Strutter from a platform on a cruiser. 


Great-grandfather of the modern RAF torpedo plane was this 
Short seaplane of 25 years ago. Landplanes do this work today. 
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A DeHavilland D.H.2, an early single-seat fighter, flying 
Flight Commander's streamers, takes off at Beauval in 1916. 


scepticism, generals were becoming air-minded. When Colonel 
Brancker put forward plans for 50 squadrons, Lord Kitchene1 
made only one addition to the minute: “Double it.” 

The Battle of Loos in September and October of 1915 
showed what air mastery could accomplish. Determined air 
attacks on their railway traffic—attacks made more deadly 
by an improved bomb-sight—impeded German troop move- 
ments. But late in October came the counter-stroke—the 
Fokker single seater monoplanes, strong numerically and 
equipped with machine guns synchronised to fire through 
the propeller. For a time the Fokker, a “flying gun” which 
aimed directly at the target ahead, was predominant. The 
British Vickers “gun-bus” could usually hold its own in 
single combat, but reconnaissance aircraft were aimost help- 
less and orders were issued that they should fly in formation 
of not less than four. 

Meanwhile the R.N.A.S. were rendering distinguished serv- 
ice at Gallipoli where they enjoyed undisputed technical 
superiority. Versatility was their virtue. “Drachen” bal- 
loons from the base ship Manica spotted with outstanding 
effect against both Turkish land forces and battleships. Sea- 
planes directed monitor fire on forts and troop concentra- 
tions, and brought off the first aerial torpedo hit on a supply 
vessel. A continuous watch was maintained from the ait 
over submarine routes and minefields, while land patrols kept 
off enemy aircraft. Turkish camps, communications and 
trenches were constantly subjected to attack, air reconnais- 
sance enabling British troops to anticipate countermeasures 
Though the campaign did not succeed in its object, British 
aircraft did their work well. 

Nor were tasks nearer home neglected. Submarine bases 


The first successful attempt to fly off a Sopwith ‘Camel 


from a lighter towed by a destroyer was made July 31, 1918 





in Flanders were bombed and the submarine scout airship or 
“blimp” was put into service. A daring raid on the Zeppelin 
sheds at Friedrichshafen (Lake Constance) by three British 
planes based at Belfort had been made in November, 1914. 
Then once again the threat of the Zeppelin to British home 
security was temporarily checked by the destruction of two 
out of three of the newest type of raiders, one being bombed 
in its shed at Evere, and the other destroyed in the air over 
Ghent by bombs dropped from a Morane monoplane. 

By 1916, De Havilland scouts and formation flying were 
overcoming the initial advantage of the Fokker fighter, and 
British synchronised fire control gears, though slow in de- 
velopment, eventually surpassed the German types. The 
R.F.C. had confirmed its instinctive belief that aggression was 
the best means of air defence. For army co-operation a new 
method of “contact patrol” was devised. This enabled observ- 
ers to report accurately on enemy positions, to advise head- 
quarters of their own troops’ progress, and to transmit mes- 
sages from the front lines to their divisional H.Q. 





1 


One of Britain's first aircraft carriers was H.M.S. Furious. 
Here is a Sopwith "Pup" fighter coming up from its hangar. 


The R.F.C. were thus prepared to afford maximum support 
to the infantry in the battle of the Somme. Employing co- 
operative control and determined to fight the air war over the 
enemy’s lines, they made a notable contribution to the early 
British successes. By a massed bombing offensive on rail- 
ways, aerodromes, distribution points, and billeting centres, 
they gave the German troops a feeling of defencelessness. 
Throughout the entire course of the war the morale of the 
infantry on either side was greatly affected by any failure of 
air power. 

It was not until the German High Command concentrated 
new pursuit squadrons of the Albatros type, that the R.F.C. 
felt their mastery threatened. By that time the morale of 
the German armies had suffered a devastating blow, for they 
had been forced to abandon the onslaught on Verdun. The 
new German planes were too late to exercise maximum 
effect, but they achieved considerable successes. 

In the period September to November home defence air- 
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Bristol Fighters, operating on the Italian front in 1918, are shown crossing the Alps in formation. 


craft, now placed under War Office control, accounted for 
seven Zeppelin raiders. Night flying training was also inaugu- 
rated at Hounslow to provide for greater security against 
bombing raids. Relieved of defence responsibilities in Britain, 
the R.N.A.S. intensified its offensive against aerodromes and 
Zeppelin bases in Belgium, besides taking part in attacks on 
munition centres in Germany. 

Fighting squadrons of the R.N.A.S. reinforced the R.F.C. 
during the battle of Arras and in the Flanders offensive of 
1917. Heavy air fighting and fierce struggles for local suprem- 
acy were part of the artillery preparation for Allied attacks. 
The enemy retired, but to prepared positions behind the Hin- 
denburg Line. This retirement was harassed by the first 
systematic low-flying attacks—a technique which when first 
tried out at Arras and the battle of Messines, caused con- 
fusion among enemy transport columns, and remained after- 
wards an important aspect of air co-operation. For the 
second time, however, the enemy produced fighting aircraft 
of a superior quality. “Circus” formations appeared—the first 
under the famous Richthofen—and the German Air Service 
reached the peak of its power. Throughout the third battle 
of Ypres and at Cambrai air engagements were so continuous 
and severe that up to 30 per cent casualties were suffered 
by the R.F.C. personnel. The losses inflicted on their oppo- 
nents may be judged from the fact that in August alone 135 
enemy aircraft were destroyed and another 103 forced down; 
1,860 hostile batteries were brought under artillery fire through 
air co-operation; while 304 gun pits were destroyed and 803 
damaged. 

The gratitude of the troops may be judged from this notice 
which appeared in “The Times” In Memoriam column: 

To an Unknown Airman shot down 23rd November, 1917, 
attacking a German strong-point southwest of Bourlon Wood, 
in the effort to help out a company of the Royal Irish Rifles, 
when other help had failed. 

In January, 1918, General Trenchard returned to England 
to become Chief of Staff to the newly created Air Ministry, 
and it was under Maj. Gen. J. M. Salmond that the British 
crews and aircraft were put to the severest test of the war. 
In March, 1918, the Germans began their drive towards 
Amiens. The R.F.C. were called on to stem this advance. 


Low-flying and bombing attacks continued regardless of 
risk, mechanics keeping every available machine in the air. 
Two and a half million rounds of ammunition were fired on 
enemy troops. The westward thrust was held. In one week 
as many as 220 German aircraft were forced down by British 
airmen flying Sopwith and Bristol fighters. The R.F.C. had 
again established air superiority over their adversary. 

That this superiority continued was in no small degree the 
result of training and technical progress made about the same 
time. The original Central Flying School at Upavon had been 
supplemented by centres for recruit training at Halton, for 
wireless operators at Farnborough, observers at Brooklands, 
riggers at Reading and for aerial gunnery at Hythe. But no 
striking advance was made in flying training until the intro- 
duction of the Gosport system late in 1917. Every possible 
maneuver was taught in this school of special flying. When 
Gosport pupils reached the Western Front, maneuvers till 
then considered desperate risks, were practiced as routine 
tactics to bewilder and defeat the enemy. 

The R.N.A.S. were not out-distanced in the race for tech- 
nical improvement. As a result of long research, aeroplanes 


This is one of a fleet of Handley Page bombers that was as- 
sembled by the RAF for attacks on Berlin, when the war ended. 
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were successfully launched from, the platforms of light crui- 


sers or from the turrets of battle cruisers, thus gradually 
replacing seaplanes for ships’ use. Boat seaplanes of a new 
type, operating from Felixstowe in a sectional patrol known 
as the “Spider’s Web,” played an important part in reducing 








Dp 
the serious losses caused by submarine attacks on merchant 
shipping. These flying boats 
the last week of July, having previ destroyed two Zep- 
pelins laissance Aeroplanes taking off 
from cruisers in the North Sea then went into the attack 1 
a third Zeppelin fell in flames 

Special aircraft carriers were now designed, of which the 
Argus was the first. Other developments included the towing 


accounted for two submarines in 


engaged on reconr 








of kite-balloons by submarine and the construction of sma 
airships for fleet reconnaissance and anti-submarine patrol. 
Seaplanes and aeroplanes could then be put to the more 





Bruges, Ostend an 
Gothas which now re- 
and southeastern 


exacting task of bombing enemy bases 
Zeebrugge, or of intercepting Germa1 
placed the Zeppelins in raids over London 
England. 

The daylight attacks on London, and the competition fot 
supplies of aircraft, more than anything else, were the basic 
reasons for creating an Air Ministry and amalgamating the 
two air services. Competition between the R.F.C. and R.N.ASS. 
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Part of the RAF's resources for policing Iraq in the early 1920's, 


for aeronautical supplies, and differences of policy in their 
use, had caused pronounced public disquiet. When on July 
7, 1917, 22 German aeroplanes raided London in broad day- 
light killing 103 people and wounding 316, and, despite 95 
pursuing planes and the fire of 57 gun stations, got clear with 
only one loss—this through engine trouble—there was a 
strong demand for revised organisation and combined de- 
fence measures. Public clamour resulted in the retention for 
home defence of 400 planes. Probably the total enemy forces 
available for raiding hardly exceeded a tenth of this 
figure. 

Later in the year came the Air Force 
and on April 1, 1918 the Royal Air Force came into 
The decision to break with traditional policy, both in Great 
Britain and elsewhere, of having only two military services, 
a Navy and an Army, was not lightly undertaken by the War 
Cabinet, headed by Lloyd George. It came only after a full 
and impartial enquiry by a special committee presided over 
by General Smuts, a member of the War Cabinet, and after 
various other methods of overcoming the difficulties which 
had arisen had been thoroughly tried and tested. In 
spect, this decision to create a separate Air Ministry, a unified 
Air Force, and an independent Air Staff is seen to have been 
a change of great historic world importance. 

The German spring offensive of 1918 had provided the 
RAF with perfect ground targets: troops in movement. Bristol 
and Camel squadrons had held the attacks of “circus” 
mations, while low-flying assaults were made on the advanc- 
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this Vickers 
"Vernon" troop carrier held about 20 soldiers. Present carrier is Bristol “Bombay.” 


ing enemy. Now came the Allied counter offensive. The 
RAF concentrated 1,390 aircraft on the Amiens front against 
a German force of 340. Air co-operation with infantry and 
tank advances nullified the effect of anti-tank guns, while 
bombing attacks impeded the assembly and supply of German 
reinforcements. Sweeps by as many as 65 in for- 
mation cleared the sky of enemy forces and intensive bombing 
destroyed many machines. German counter- 
measures thus paralysed. When the Allied advance 
became so rapid that reserves of food for the forward troops 
RAF squadrons transported rations to the 
forward. 


aircraft 
of hangars 
were 
were exhausted, 
front lines and the advance 

Now everywhere came signs that the Central Powers were 
cracking The campaign in which the effects of air pre- 
dominance show most clearly was conducted in Palestine. By 
the enemy air force and thus preventing recon- 
naissance, General Allenby surprise attack over 
ground made familiar from photographs. Smoke- 
screens dropped by contact patrols enabled attacking infantry 
to reach the enemy lines. Communications were disrupted 
by bombing and possible routes of escape were constantly 
watched. The Turks broke. Their retreat led through narrow 
defiles and here all available aircraft were immediately con- 
centrated. To quote Lawrence: “at a cost of four Air Force 
casualties we destroyed an Army Corps.” Sus- 
tained bombing and machine-gun fire turned 
retreat to rout, and rout to chaos. By the end 
of September, of the seventh and eighth Turkish 
armies, no organized body remained. 

While the periptieral were cracking, 
air blows were struck at the heart of the enemy. 
A result of the Gotha raids on London was the 
decision of the General Staff determined to 
bomb industrial areas in Germany. The VIIIth 
RAF Brigade carried out 57 raids on Cologne, 
Stuttgart, Mannheim, Mainz and Coblenz, and so 
successful were these attacks that it was de- 
cided to constitute a separate long-range bomb- 
ing force whose specific task would be bombing. 
During the five months of its existence the In- 
dependent Force, created in June, 1918, under 


went 


grounding 
sprang a 
aerial 


forces 


General Trenchard’s command, extended the 
bombing offensive to Gotha aerodromes, rail- 
ways and Rhineland chemical works. Though 


it inflicted much damage on German war in- 
dustry, its most powerful effect was moral. Re- 
current bombing by day and night undermined 
the German nation’s capacity for resistance. 
Plans were prepared to bomb Berlin, and a 
fleet of Handley Page long distance bombers 
were in readiness three days before the Armis- 
tice. 

The RAF had mastered the Zeppelins. Of the Gothas, six 
out of 38 were destroyed, in their final attempt on the capital. 
Fokker and Albatros had been overcome and Circus had 
been decisively beaten. But though German resistance at 
home and in the field was weakening, their sea attacks con- 
tinued. To attack the menace at its roots combined naval 
and air sorties were made on Ostend and Zeebrugge in 
April and May, 1918. Both bases were decisively damaged, 
and 12 submarines and 23 torpedo boats were trapped in 
the Bruges canal. Meanwhile, for home waters, a new anti- 
submarine organisation had been formed in which kite bal- 
loons, seaplanes, aeroplanes and airships all played a part. 
In the course of the year these forces sank or damaged 31 
submarines. A further scheme was evolved to check U-boat 
movements at sea. Lighters towed by destroyers were em- 
ployed as flying-boat platforms, and by this means recon- 
naissance was carried out over Heligoland Bight, where 
enemy minesweepers were clearing lanes for outgoing U-boats. 
The aircraft carrier Furious took part in these operations and 
her pilots had the satisfaction of destroying two Zeppelins in 
their sheds at Tondern. But the German naval air service 
still showed high morale and running fights between British 
flying boats and German seaplanes continued to take place 
as near home as the Thames estuary. 

Once in the lead on the field the RAF gave the German 
forces no respite. In the Battle of Bapaume they proved as 
brilliant a vanguard in the advance as they had formed a 
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Two of these Vickers ''Wellesleys,"’ in November, 1938, flew non-stop from Ismailia, Egypt, to Port 
Darwin, Australia, establishing a new record of 7,162 miles. The third plane made one stop en route. 


rearguard when the British were forced to retreat. As the 
Germans were drawn back, air units from Dunkirk helped 
to disorganise their communications, paralysing their reserve 
troops by intensive machine-gun assault and clearing enemy 
bases from the Belgian coast. 

By this time American squadrons were in France operating 
under the RAF command. Though few in number, they dis- 
tinguished themselves by daring and tenacity. On August 
13, 1918, the 17th U. S. Aero Squadron took a part in the 
celebrated low-flying raid on the aerodrome at Varssenaire 
near Ostend. Three flights of Fokkers were 
bombed on the ground and the whole target 
was devastated. British and American pilots 
flying Camels dived low through the smoke 
to machine gun their various objectives. 
Though the force employed numbered over 
60, they returned to their bases without loss. 

The German Air Service fought hard, but 
organised bombing of railways, destruction 
of batteries, concentrated fire on strong 
points, and perfect cooperation with infan- 
try movements carried the day. The Hin- 
denburg Line was soon in Allied hands and 
by November 11 Mons was taken. The war 
was won and in the words of Sir Douglas 
Haig’s despatch in “The advance to vic- 
tory”: 

“The ever-increasing size of the RAF and 
the constant improvement in the power and 
performance of machines, combined with 
the unfailing keenness of pilots and ob- 
servers” had played a large part. The con- 
ditions of the Armistice was designed to 
prevent any resumption of the struggle. 
Germany handed over to the Allies 2,000 
aeroplanes. 

In November, 1918, the RAF had over 200 squadrons— 
22.647 aircraft of all types including 3,300 on first-line strength, 
together with 103 airships. Personnel totalled 291,000 officers 
and men. Operations had taken this force to Italy (where 
they shot down 400 enemy planes) to Egypt, Mesopotamia, 
Sudan, West Africa, India and the Near East. Not only in 
numbers, but in range, speed and rate of climb the RAF led 





Flying a special aircraft, Fit. Lieut. M. 
J. Adam flew to 53,937 feet in 1937. 


the world. Service aircraft had reached a ceiling of 24,000 
feet and speeds exceeding 140 m.p.h.; the North Sea type 
airship was capable of flights of a hundred hours’ duration. 

Flying had made great strides but it was still an instru- 
ment of war rather than of peace. Civil aviation could not 
absorb the disbanded pilots. But a fortunate few were able 
to recapture the pioneering spirit of the years before the war 
In June, 1919, Capt. John Alcock and Lieutenant Whitten 
Brown flew a Vickers Vimy aeroplane from St. Johns, New- 
foundland, to Clifden, Ireland, in just over 16 hours. Next 
month the airship R-34 crossed from East 
Fortune, Scotland, to Long Island and back, 
sending wireless reports regularly to the 
Air Ministry in London throughout a cruise 
of 6,000 miles. In November Capt. Ross 
Smith, Lieutenant Keith Smith and two 
Australian crew piloted a Vimy by five 
stages from Hounslow to Port Darwin, Aus- 
tralia. Setting out from Brooklands the 
following February, Wing Com. P. Van 
Rynefeld and Flight Lieut. Q. Brand, after 
crashing their original Vickers machine en 
route, reached Cape Town by March in a 
De Havilland. In 1921 RAF planes operated 
an official air mail service between Cairo 
and Bagdad, crossing Iraq. They” were 
guided on their course by tracks ploughed 
over the Syrian desert. 

The Cairo-Bagdad route was part of a 
considered plan. Mr. Churchill, as Secre- 
tary of State for Air, had in 1919 put for- 
ward a scheme from the Chief of Air Staff 
for the permanent organisation of the RAF. 
The bulk of service units were to ke sta- 
tioned overseas in Egypt, Mesopotamia and 
India. Egypt, by its situation and climate, formed the natural 
headquarters of the Air Force in the Near and Middle East. 
With detachments of seaplanes at Malta and Alexandria to 
support the squadrons in Cairo, the RAF could watch over 
a main highway of world commerce. 

Attention having been turned to air communications within 
the Empire, long distance service flights were undertaken for 

(Continued on page 186) 
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FOR IDENTIFICATION 


Aircraft identification by silhouette is a fine science in Britain. 


On these pages are 20 silhouettes of RAF types most commonly seen. 








FIGHTERS 








Supermarine ‘Spitfire V." Hawker “Hurricane.” Boulton Paul “Defiant.” 
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Short "Stirling." Handley Page "Halifax." 
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Bristol "Beaufighter |." 


Bristol 'Beaufighter |I." 


Avro “Manchester.” 








Bristol ‘Blenheim IVF." 
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Armstrong-Whitworth "Whitley.’ 
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TRAINERS 





Airspeed “Oxford.” 





OTHER TYPES 











Short "Sunderland." Bristol Beaufort.” Westland ‘'Lysander.” 
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a If "lO Vly. . for Your Country 


...for Your Future! 





a 





Take Your Instruction in the Plane 
in Which Most of the American Pilots 


of Today Earned Their Wings... the 


PIPER CUB TRAINER 


MERICA’S future is in the air—immediatel y 
A in the production of planes, pilots and 
mechanics, later in the vast aviation industry 
so important to the nation’s economy after 
victory is attained. 

Your future, too—in the Armed Forces at 
present or in civilian life in years to come— 


> 
~” > 
~ 


might well be founded in flight training now. 
The pilots who were yesterday's eager stu- 


er dents mastering the controls of Piper Cub 
a» vee a ° > 
io rainers are today flying for Democracy on 


the far-flung battlefronts of the world. To 
men who fly will go the numerous oppor- 
tunities of an aviation industry that will as 
definitely lead in peace as it won in war. 

Learn to fly today, to serve your country 
and yourself. You can learn in the same 
easy-to-fly Piper Cubs in which most pres- 
ent-day pilots won their wings. It’s the plane 
YOU can fly NOW—whether you're sixteen 
or sixty—and it’s the predecessor of the 
Piper plane America will buy and fly by the 
thousands in the years to come. 

Look for the familiar yellow Piper Cub 
Trainers at your favorite airport. Your Piper 
Cub Dealer will be glad to give you a flight 
demonstration and tell you how you can 
become a pilot now. 





FREE BOOK ON HOW TO FLY 
Send today for your complimentary copy of the easy-to- 
understand book “You, Too, Can Fly!’ And, if you want, in 
addition, one of the beautifully illustrated full-color Piper 
catalogs, enclose 10c in stamps or coins for postage-handling. POINTS THE WAY TO 
Piper Aircraft Corporation, Dept. PA92, Lock Haven, Penna. WINGS FOR ALL AMERICA 
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History of ra RAF 


(Continued from page 181) 








the sake of experience and to test thé 
reliability of British aircraft. Ai 
Marshal Sir Sefton Bra 
with Alan Cobham fron 


neker had 


London to Raz 





goon and back in 1924; in 1927 a flight 
four Supermarine flying boats 
Group Captain Cave-Brown-Cave's 
mand, completed a cruise of 23,000 1 

to Singapore. From there they 

circuit of Australia and survey fi 

to Hong Kong in prepa yn fe ¢ 
lar air services. In the same year F 
Lieut. C. R. Carr and Flight Li L. | 


M. Gillman flew 3,419 miles from C 
well to the Persian Gulf ] 
hours flying time; and from the 
station in 1929 Squadron Leader A 
Jones-Williams and Flight Lieut. N. H 
Jenkins made a record non-stop flight 
Karachi. 

The pursuit of records was deliberat 
No better means of 
time air force on its toes could be f 
There was in addition the series of He 
don Air Pageants which 
ful stimulus not only to young { 
but also the public imagi 
not, however, till Britain won the 
Schneider Trophy 
advance in flying speed which ten years 
of experiment had achieved was brought 
home to the man in the street. The 
speed of 281 m.p.h. which Flight Lieut 
S. N. Webster reached ir 
coveted award appeared 
And when Flying Officer D 
reached 328 m.p.h. in the 
Squadron Leader A. H 
the world’s record at 357.5 m.p.h., it wa 
plain that the Supermarine Rolls Royce 
seaplane S.6 was capable of terrific 
formance. Two 





that the 





winning 

prodigious 
Wagl ori 

contest and 


Orlebar broke 


I 
years later, in 1931 


Flight Lieut. J. N. Boothman pleted 
the course of 217 miles at 3 th 





securing the trophy permanently for his 
country, but Flight Lieut. G. H. Stair 

forth reached 407 m.p.h. not long after 

wards in a 
competent designers 
prophesy that this 
hold first place. 

Records were won on the draw 
board, but the designers 
close touch with the men who flew. The 
relations between pilots, Air Ministry 
and aircraft construction firms were 
tonishly frank and cordial. It w iS 
though all concerned knew ; 
might come when might depend 
on the closeness of this relationshi 

For the time 
seemed little prospect of 
occasional operations overseas in which 
the RAF figured, 
than routine police work to a public uz 
aware of the distances and dangers in- 
volved. 

In 1920 air 
Somaliland were the main factor in the 
overthrow of the “Mad Mullah.” who had 
defied authority since 1900 

On the Northwest Frontier. aircraft 
were also proving their worth. The RAF 
checked the outrages of the Mahsud 


world record attempt and 


were t 


prepared 
would not long 





were always i 


that a 


much 


being, howeve! there 


war, and the 


appeared little mors 


operations conducted in 
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tribes in Waziristan by bombing their 
For the loss of two 
which in 1919 had 
after costing 1,329 
casualties among ground forces, was suc- 
cessfully concluded in two months. 


evacuated villages 
men a 


proved 


campaign, 


inconclusive 


Air action was prompt, economical and 
When tribe in Afghanistan 
against King Amanullah, 
cut the road in the Khyber Pass and iso- 

ted the British Legation in Kabul, 
RAF squadrons from Egypt and Baghdad 


aved the situation Crossing 


numane 


took up arms 


moun- 
severe weather they 
evacuated 600 civilians from Kabul, fly- 


inous country 


ng 57,000 miles for the loss of only two 

raft. In the same year, 1928, Aden 
Protectorate, 42,000 square miles of ter- 
itory bordering the Red Sea and the In- 


in O n placed under control of 
he Royal Air Force This had been a 
command in which 





w and 


naught within a 


orde! was constantly set at 


few miles of the capital 
Soon the solitary RAF squad- 
ron had the situation completely in hand 
a cost of £8,000 compared with an 
Army estimate of about £10,000,000 

On January 1, 1920, the Air Ministry 
took entire design, 
construction and supply of aircraft from 
the Ministry of Munitions. As a final 
measure of unification, civil aviation and 


Aden 


over the research, 


the airship service were also placed un- 
der the control of the Air Council 

In 1923 the Prime Minister, Mr. Bald- 
win, stated that our needs in regard to 
air defence should be: 

In addition to meeting the essential 
air power requirements of the Navy, 
Army, Indian and Overseas commit- 
ments, British air power must include 
a home defence air force of sufficient 
strength adequately to protect us against 
air attack by the strongest air force with- 
in striking distance of this country.” 

By 1934 it was clear that Britain’s fron- 
tier lay on the Rhine. Germany was 
building up an air force and the British 
government “determined in no condi- 
tions to accept any position of inferiority 
with regard to what air force may be 
raised in Germany in the future.” The 
program of squadrons for home defence 
was raised to 75 to be completed in five 
years, so that by 1939 the total British 
first-line air strength at home and 
abroad was to be 1,304 aircraft. Esti- 
mates based on good authority were al- 
ready crediting Germany with 1,000 mili- 
tary aircraft, and in 1935 Hitler declared 
that Germany’s air strength was equal to 
that of Britain. More serious than this 
was the fact that her power to expand 
this strength rapidly was incomparably 
greater than ours. There were then 580 
aircraft available for home defence, but 
plans were set 
March, 1937, he 
based at home 
line aircraft. 

This time the 
in earnest. 





in motion whereby in 
strength of the RAF 
would reach 1,500 first- 


scheme was undertaken 
Thirty-two new aerodrome 
sites were chosen and preparations were 
made to recruit an additional 2,550 pilots. 
One of the methods to overcome diffi- 
culties of expansion in production was 
the institution by Viscount Swinton of 
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the so-called “shadow” factory scheme. 
These “shadow” factories were, in fact, 
huge state-owned workshops managed 
by the captains of the motor industry on 
a management fee basis: five firms in the 
automobile industry built the component 
parts of 
tories turned out air-frames and others 
made propellers, carburetors and bombs. 
Separate works then assembled the whole 
output into complete aircraft or engines 
In the course of time this subdivision of 
contracts vastly more wide- 
spread, so that no stoppage 
could halt the provision of equipment 
needed by the Royal Air Force whoss 
to 1,750 


selected aero-engines, two fac- 


became 
temporary 





had now ri 
defence 


first-line program 
aircraft for home 

A reorganization of the 
was felt to be necessary to contro 
operate the greatly increased number of 
RAF squadrons. In July, 1936, four com- 
mands were created, all responsible di- 
rectly to the Chief of Air Staff and Sec- 
retary of State at the Air Ministry. The 
Command entitled “Air Defence of Great 
Britain” was scrapped and in its place 
Bomber Command took over control of 
all bomber squadrons and Fight Com- 
mand of all fighters, army co-operation 
squadrons and the Observer Corps. To 
Coastal Command allocated flying 
boats and general reconnaissance squad- 
rons which worked mainly with the 
Royal Navy and also the administration 
ashore of squadrons of the Fleet Air Arm 
which composed the shipborne aircraft 
operating with the Navy. Training Com- 
mand was made responsible for all train- 
ing units. The RAF was thus organised 
on a war footing at home into three 
operational commands and one non-oper- 
ational, the basis of which was that units 
were grouped in accordance with their 
duties. To strengthen the reserve sit- 
uation a Volunteer Reserve was formed, 
initially capable of training 800 pilots 
annually in close to important 
cities, as well as various classes of air 
mechanics 

Since 1924 units of the RAF normally 
embarked in carriers and battleships had 
been known as the Fleet Air Arm. Naval 
officers provided 70 per cent of the flying 
personnel, the RAF 30 per cent. Supn- 
plies and repairs were organised by the 
Air Ministry, but the Navy exercised 
complete operational control. In 1937 the 
Admiralty was given full responsibility 


RAF at home 
1 and 


was 


centres 


for the personnel, aircraft and shore bases 
of the Fleet Air Arm. Its first line 
strength of 181 aircraft in 1936 was re- 
planned to reach 350 in 1939; its per- 
sonnel was to increase from 3,000 to ap- 
proximately 10,000 officers and men. Six 
aircraft carriers and two seaplane car- 
riers were insufficient for the needs of 
fighter torpedo-spotters, dive- 
bombers, floatplanes and amphibian fly- 
ing boats. Building began on a further 
six aircraft carriers, of which the Ark 
Royal was one 


planes 


Types of aircraft new to the service 
were on show at the Royal Air Force 
Display at Hendon in June, 1936. Hur- 
rican and Spitfire fighters made their 
first public appearance and prototypes of 
the Vickers, Wellingtons, Armstrong- 
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A GENERATION LATER San Diego aircraftsmen are still shaping 


the face of history. On their drawing boards, in their laboratories, out 
in their shops, the story of tomorrow is being written . . . . a story in 


which we are proud to play an active part. 
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Whitworth Whitleys and Handley Page 
Hampden bombers were demonstrated, 
together with the lighter Fairey Battle 


day bomber; the Westland Lysander army 
co-operation monoplane was there too 
Among technical developments, the au 
matic pilot “George” had 
of the problems associated with long dis 
tance flying, while incorporation of eig!] 
guns in British fighters and of power- 
operated turrets with a battery of n 

chine-guns in British bombers was to 
change the whole tenor of air combat 
But information on both points was ther 
a closely guarded secret and, as the re 

sult showed, it was kept. To trair 
crews in day and night 3 
tion, wireless, blind-flying, bombing and 
gunnery, the RAF 
gined Airspeed Oxford, 
speed practice the Miles Mast T 
their training were show: 
Air Display wher 


solved many 





selected the twir 


and for | 


results of 
the 18th and last 





der Air Chief Marshal Si: Dow 
ing’s command, the RAF made 
formation “fly past” of 260 aircraft, timed 


to perfection and flying in one g1 


square of 150,000 hp. 2.000 feet 
spectators. With flights flying 50 
apart and squadrons a hundred 
matchless precision and air sens¢ 

have combined such a team in united 
maneuver. 


Meanwhile the combined strength of 
the RAF and Fleet Air Arm 
from 1,020 first-line aircraft in Janua 
1935 to 2,031 in 1938, squadrons for 
defence numbering 
deemed more 
and it was decided that obsolescent type 
of aircraft must be replaced witl 
possible speed. A special mission to the 
United States 
lem. Two hundred Lockheed air] 
which were regarded as a more 
type than any military aire: 
were ordered for conversior 
naissance duties, and orders for 20¢ 
seater North American Harvard 
were also placed. The use of 
trainer for teaching blir 
decided upon in advance 
adoption in America 








important than nu 


] r 
solved part of the 


lowed, and in Canada and Au 

Hampden bombers and Bristol Beauforts 
were made. Naval flying boats, modified 
to military requirements, provided the 


RAF with the Sunde 


overload range of 2.500 





with an 

The Air Ministry was authority to 
buy up to the full c: of tl 

craft industry, so that Sir Kingsley We od 


succeeding Viscount Swinton as Air Min- 
ister, was able to double aircraft produc- 
tion before the end of 1938. The 
output was then between 3,500 and 4,000 
aircraft a year—about seven 
pre-expansion figure—for which 100,000 
workers were employed and £84,112,000 
was the estimated cost that year 

Large as this outlay may have seemed 
the means could hardly be too great fo 
the ends in view. The RAF 
roles to fulfil, the protection of 
the guarding of our trade 
fence of our territories overseas: and the 
active provision of help to our Allies 
both locally and by offensive bombing 
operations against a common enemy; 





mes the 





routes 
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To improve protection against low-flying 
aircraft, the barrage balloon defences 
were instituted and later increased to 47 
units; and since defence was then our 
chief concern, priority was given to the 
construction of fast fighters over bomber 
aircraft. To exercise our bombers whose 
range had outstretched the relatively 
short flights possible within Great Brit- 
ain, training flights of hundred 
British machines to the south, center and 
southwest of France and back without 
landing were authorised by France in 
1939. Not only was this fine training for 
British pilots but gave a practical dem- 
onstration to the people of France of our 

and of our solidarity 


several 


common problems 
with them 

The real ahead. In numbers 
the Luftwaffe had twice the 
combined th of the British and 
French air forces; and many of its pilots 
had experienced modern war conditions 
in Spain. Throughout, the Nazi govern- 
had disclosed the size or 
scope of its various plans for developing 
the Luftwaffe owing to democratic 
procedure, having full knowledge of the 
financial appropriations authorised num- 


race 








probably 


streng 


ment nevel 





bers of personnel and other vital infor- 
mation about the British and French Air 
Forces But the postponement of war was 


able value to the RAF. 
Hurricanes were by then in fair supply; 
Spitfires were following on and our mod- 

were within 
heavies were not to 





to prove of inest 


ern bomber types coming 


sight (although the 





come off the’ production line until about 
two vears later) 

When general mobilization was pro- 
claimed August 1939, Britain’s air 
trength was still ete but growing. 





Her task was to hold the enemy until 
herself take the lead. Stamina 
both required, but the 


she could 
and speed were 





Royal Air Force were confident that they 
possessed these qualities. They were for- 
tified, too, by the knowledge that during 
he years between the first World War 
and the present they had had the advan- 


tages ol a centr 





Air Staff concentrating 
on air problems and the employment of 
Air Forces in all His- 
tory will pass judgment in due season on 
the Air Staff, on the quality of their 
foresight and on the accuracy of their 
conception in the employment of the 
RAF. But there are indications already 
of the value of their work—the high 

peed eight-gun fighter, the power-oper- 
ated multi-gun turrets, the speedy ultra- 
heavy bomber, and last but not least, 
radiolocation. Two of these with the 
crews won the Battle of Britain; the 
other two with their crews have made 
possible the powerful and _ successful 
raids on Germany 

So it is with runners of the greatest 
stamina and speed who normally start a 
handicap race from scratch. This sign 
of their estimated quality may prove a 
serious disadvantage at first: but there is 
one compensation Scratch starters can 
take the measure of all adversaries ahead, 
observe their maximum pace, and then 
when that pace begins to tell, make their 
own most determined spurt. Once they 
take the lead there is little hope for their 
opponents. Since the day when the 


possible roles. 
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Stukas and dive-bombers were mastered 
near London in the Battle of Britain in 
September, 1940, the RAF has not looked 
back. Since then the RAF has achieved 
parity with the German Air Force. Once 
again the Royal Air Force has developed 
that extra spirit which will help to ensure 
the victory of the United Nations. 
_END 


| Medicine 
(Continued 
the rudder bar a1 
test gives a nt 
didate’s ham 
ness. Research with this apparatus Nas 
proved that sensory-motor tests can elim- 
inate about one in three of the 
tial flying failures among those othe 
wise physically fit 
Increased operating heights have 
sented aviation 
problems. 
thinner atmosphere of the st: 
The other is decompression sickness or 
“bends,” a condition akin to the 
disease in deep-sea divers 
At heights about 30,000 feet, in air- 
craft not provided with pressure cabins, 
the reduced pressure of the 
may cause the symptoms of bends to de- 
velop after an hour or more of flight. 
though there is an adequate sup- 
ply of oxyger 
pains, visual disturbances, perhaps local- 
ised bleeding the veins, register the 
onset of the trouble. If continued furthe: 
gging of the 
ensue. TI 
when the flyer comes 
25,000 feet, except tha 
blind spots, sick headaches and haziness 
may remain for some ae. 
Medical men of the RAF 
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medicine with 
One is oxygen supply in the 
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atosphe re 


Caisson 


atmosphe re 


even 
Itching of the skin, joint 





paralysis, inter 





unconsciousness may 
toms disappear 
down to 


about 


SF 
have tackled 





ways. One, by a careful 
selection of personnel to find those most 
suitable for high altitude flights; second- 


ly by investigating the possibilities 
special devices to compensate for thé 
lower atmospheric pressures at great 
height 


An improved type of decompression 
chamber has been devised where the at- 
mospheric pressures met with at various 
heights under varying conditions of tem- 
perature can be simulated. Air 
intended for high altitude work are given 
tests in this chamber before they are 
allowed to take part ir such flights. It 
has been found that, generally speaking, 
the sparely-built type is lees prone t 
bends than the more obese. This is be- 
cause the formation of the gas bubbles 
takes place readily in the fatty 
tissues. It is established that the 
longer the flight at high altitudes, say 
over 30,000 feet, the more liable individ- 
bends For this reasor 
is seldom met with in fighter pilots whe 
rarely stay at such heights for more th 
an hour or so, but it is more 


more 


r lso 


it 


uals are to 





n 





common 


in the crews of stratosphere bombers 
operating over long distances. Clear] 
a solution to a problem which affects 


one of the major strategies of the Allied 
powers, the long-range bombing of the 
Axis war production centres, is of first 
class importance. 
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RAYON FOR RAIDERS 


HEN our bombers load right up to the 

limit with fuel—and bombs to drop where 
they'll do the most good—you’d expect to find 
a lot of beef underneath to carry them off and 
bring ’em back. 

But more and more bombers now take off 
and land on rayon spun from filaments finer 
than those in a lady’s stocking. That was made 
possible by a special rayon cord 


shiny, silken cords stick to a tough rubber tread. 
Result? A rayon airplane tire of tremendous 
strength and stamina to take brutal impacts plus 
the ability to stand up and look high tempera- 
tures right in the eye — yet many pounds lighter 

than ordinary tires. 
That lets raiders (whether heavy bombers or 
“hot” pursuit planes) carry a little more fuel, 
slightly larger bombs, or more 





developed in large part by “U. S.” Saws shells to beat off attackers—and 


tire engineers, together with an 
exclusive method of making those 


ROYAL AIRPLANE 


the sum total of those little things 
counts a lot. 


TIRES 


HERE IS WHY RAYON IS SUPERIOR TO COTTON IN AIRPLANE TIRE CONSTRUCTION 


GREATER STRENGTH — Continuous rayon filaments 
are stronger than short cotton fibers that depend on 
twist for strength. Rayon Cord is 27% stronger 
than cotton cord at 60° F. 


RESISTS HEAT— Corton cord /oses strength as it dries 
out under heat. Rayon cord gets stronger as it dries 
out under heat—68% stronger per unit of weight 
when bone dry. 


RESISTS “GROWTH”— Rayon cord resists growth, 
therefore aircraft engineers can work to closer 
clearance tolerances in designing tire spaces when 
retracted. 


RAYON IN EVERY U.S. TIRE — 


4 LGHTER WEIGHT — Greater strength of rayon cord, 

particularly under high temperature conditions, 
permits a thinner, lighter tire carcass without sacri- 
fice of strength, 
LESS ROLLING RESISTANCE— Thinner, more resilient 
rayon tires have less internal friction—less rolling 
resistance on take-off, greater protection against 
blowouts and landing shear. 


GREATER RESISTANCE To TREAD SEPARATION 
Through exclusive “U.S.” process, rayon cord 
adheres firmly to rubber, preventing tread and ply 
separation—an important factor in heavy landings 
and severe breakings. 


A U.S. TIRE FOR EVERY PLANE 





UNITED STATES RUBBER COMPANY 


AIRPLANE TIRE DEPARTMENT + 6600 E. JEFFERSON AVE. ¢ DETROIT, MICHIGAN 
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As to the provision of special pressure- 
compensating equipment on high flying 
aircraft two obvious possibilities which 
British medical science has investigated 
are the pressure cabin and _ pressuré 
suits. If an airman wears a special suit 
rather like a diver’s equipment, in which 
the atmospheric all round the body and 
on the lungs can be raised so as to simu 
late that at lower altitudes, the | 
forming gases are kept safely 
tion. But such a suit might 
materially with the airmen’s 
There is also the 
with the pressure cabin, that enemy 
might cause punctures The pres 
inside would be lowered rapidly, cau 
the body tissues, and rt rly 
lung, to expand rapidly also 

Blacking-out in high speed 
became a problem to RAF medical n 
during the training flights for the Schn« 
der Trophy in 1929, won and finally 
by Britain. Aircraft had then deve 


danger, present 


Hight 
Tl 


sufficient pull to produce centrifu 
being 


forces greater than five ‘g’—‘g’ 
weight of gravity on the body—wl 
performing sharp turns or pulling out of 
steep dives at high speed. The sharp 
the turn or the greater the speed 
greater the centrifugal force, or ‘g’, a 
the more the effect on the human bod 
Thus a pilot turning on a 500 yard radius 
at 300 m.p.h. is subjected to four ‘g’. At 
420 m.p.h. on the same radius nearly 
eight ‘g’ is attained. 

The onset of blacking-out 
cessive ‘g’ is sudden, although it does 
not occur immediately five. It is 
due to centrifugal force draining the 
heart and the brain of much of the blood 
which accumulates in the body’s lowe! 
parts. The lowered blood pressure 
starves the central artery in the eyes 
retina, with a consequent loss of vision 
until the blood is restored by a fall in 
the centrifugal force. 

In the trained and fit pilot blacking- 
out does not readily occur; and after- 
effects are not usually evident. The great 
danger lies in the temporary loss of 
complete control of his machine, per- 
haps during a critical manoeuvre such 
as a turn on the tail of his adversary 
Yet if a pilot avoids high ‘g’ turns he 
may by his slowness fall a prey to a 
quicker and more venturesome enemy 
So that the solution of that particular 
problem now achieved by the RAF rep- 
resents a solid achievement in the , 
war. 

Blackout is obviously more liabl 
occur with the fighters with whom higl 
speed and tight manoeuvres are common 
occurrences. Catapult launching and 
rocket propulsion also offer possibilities 
of blackout due to sudden acceleration 
But generally speaking these methods of 
flights have not yet reached the > 
where the suddenly applied force reaches 
the minimum of 41% ‘g’ which is like] 
produce blacking-out 

Night flying has become as important a 
part of air operations as flying by the 
light of day. The main weight of British 
bombing is delivered by the night bomb- 
ers—Wellingtons, Whitleys, and big new 
Stirlings,; Manchesters, Lancasters and 
Halifaxes. Fighter pilots fly by night, too, 


under ex- 


over 


FLYING 


increasingly; intercepting enemy raiders, 
or “intruding” over their aerodromes 
across the channel. Darkness, or re- 
duced visibility, has therefore presented 
aviation medicine with a rich field for 
investigation and progress, to keep the 
human factor abreast of the considerable 
developments in night flying equipment 
and location 

For night flying it is important to select 
those who not only have good light-and- 
dark visual adaptation, but good form 
They must be able to see 
and recognise what they see. Various 
different techniques have been devised 
to test RAF air crews for night vision. 
There is the colorimetric test, based on 
the fact that the normal eye, after ex- 
posure to glaring light, returns to normal 
as regards sense in a definite 
Green is the last colour to return. 
night vision 
devised called the “rotating 
capable of testing six men at a 
ime. On the faces of a hexagonal drum 
are illuminated panels showing various 
outlines and letters. After first wearing 
dark glasses the subjects are asked to 
read the dimly lit rotating figures, and 
are scored from “exceptional” to “poor.” 
Another device also in use in the RAF 
is the “rotating stereogram.” This ap- 
paratus not only tests the visual concep- 
tion of depth but is employed to train 
and correct eye muscle defects with con- 
siderable improvement in the landing 
performances of pilots and pupils. 

In addition the RAF Medical Service 
has carried out a number of experiments 
to find out what diet and general condi- 
tions of living are likely to produce the 
best results in night vision. The effect 
of various vitamins and vitamin-com- 
plexes has been determined and diets 
arranged which provide an adequate sup- 
ply of such aids. It is a point which 
perhaps requires no over-emphasis, that 
a vitamin B complex is present in beef, 
and is also reasonably well provided in 
beer! 

Considerable progress has also been 
made in the measures taken for dark- 
adapting the eyes of night flying per- 
sonnel prior to flight. Part of the pro- 
cess was for them to sit in a darkened 
wearing dark glasses for about 
half an hour. Under those conditions 
reading was impracticable. Anyone who 
has had to wait for a rendezvous with 
adventure—or even a _ dentist—knows 
how trying such a period of inaction can 
be. Hence the dentist’s magazines. Now 
we have evolved a special type of glasses 
and a technique which allow the night 
flyers’ “waiting room” to be lit so that 
they can enjoy their reading, or the 
racily illustrated pages of the lighter 
magazines. 

Other problems which modern air com- 
bat conditions present to the medical men 
are ocular fatigue, noise, oxygen want, 
mental and physical fatigue and air 
sickness. 

In the fit individual symptoms of oxy- 
gen want, or “altitude sickness” such as 
dulling of judgment, delayed reaction 
time, and an unwarranted sense of well- 
being and security, do not usually occur 
until a height of about 15,000 feet has 


dev ices. 
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order 
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been reached and maintained for some 
30 minutes. That is, of course, without 
an additional supply of oxygen. Individ- 
uals vary in the degree to which they 
are affected; and the onset is more rapid 
if bodily exercise occurs, such as mov- 
ing about in the aircraft. The greater the 
height the more rapid, and serious, the 
effect. At 30,000 feet a man without ad- 
ditional oxygen would “pass out” in three 
minutes, and be dead in 10 minutes. 

Even at 10,000 feet the effects of oxy- 
gen want are noticeable if that height is 
maintained for an hour or so. Crews 
would find their alertness diminished, 
their breathing becoming deeper, and a 
feeling of sleepiness coming over them. 
Sight and hearing becomes dimmed with 
increasing height; hand-writing and sim- 
ple calculation become difficult. The 
most insidious feature of all is that the 
victim is oblivious of the fact that he is 
suffering from oxygen want. In such a 
state a high-flying bomber would be an 
easy prey for the first enemy that came 
along; and the importance of an ade- 
quate and unfailing supply of oxygen is 
apparent. 

From this brief outline it will be seen 
that there is a connected problem of 
oxygen want during parachute descents 
from great heights. If an airman bailed 
out at 35,000 feet, cut off his oxygen 
supply and at once opened his parachute 
he would take about 10 minutes to reach 
the safety zone of 20,000 feet. By the 
time he would probably have died of 
anoxia—want of oxygen. He could 
shorten the time to the safety zone by 
doing a free fall, covering say the first 
15,000 feet in one and a half minutes. 
But there is the danger of his becoming 
so short of oxygen in the effort of getting 
clear of the aircraft and in the subse- 
quent drop as to forget to pull his ripcord 
in time. To overcome that difficulty the 
RAF medical branch has devised a light 
portable oxygen set which will see a man 
through to safety. 

Tied up with the trend towards greater 
operational heights is the problem of 
protecting air crews against cold. In 
terms of physics and meteorology the air 
temperature decreases on an average one 
degree centigrade for each 500 feet ascent 
up to 36,000; thereafter it remains con- 
stant at minus 55° C. throughout the year. 
A mental picture of the conditions at such 
a common operational height as 30,000 
feet can be formed by visualising the 
eternal ice and snow on Mount Everest. 

Continued exposure to cold causes a 
lowering of the body temperature, slow- 
ing up of circulation and respiration, and 
perhaps arteriolar spasm and pain fol- 
lowed by local “death” of the tissues af- 
fected—in other words “frost-bite.” 
Hands, feet, nose and ears are affected 
first. 

Research has shown that the most sat- 
isfactory protection against cold in air- 
craft is by an efficient cabin heating 
system. Retention of body heat can be 
secured also by wearing suitable flying 
clothing; or by providing additional heat 
through electrically heated gloves, boots 
and clothing. Hot drinks and carbonhy- 
drates taken frequently, and regular 

(Continued on page 196) 




























BEECH AIRCRAFT CORPORATION 


WICHITA, KANSAS, U.S.A. 





B\ WEATHERHEAD 


; -, 


ITAL mechanisms in modern military planes for take-off, flying, 
Wate and landing depend upon hose for the flow of the 
forces of power. Every assembly must withstand the toughest 
front line demands—failure of the hose may mean failure 

of the plane. 


Weatherhead High, Medium, and Low Pressure Flexible 
Hydraulic Hose Assemblies are used on every type of 
military and commercial plane. They serve stead- 
fastly under heat, cold, strain, vibration, and 
varying pulsations of pressure. Weatherhead 
high-quality, large-scale production is your 
assurance of the highest standard in “arteries 
for air armadas.” 


Other Weatherhead airplane parts in- 
clude Dural Tube and Pipe Fittings; 
Vacuum Selector and Check Valves; 

Hydraulic Check Valves; and Hy- 
draulic Actuating Cylinders. All 
are manufactured to Air Corps, 
Navy, or “AN” specifications. 


THE WEATHERHEAD CO. 


AIRPLANE DIVISION 
Main Office: Cleveland, Ohio 


East Coast Office: New York, New York 
West Coast Office: Los Angeles, California 
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YOU CAN RELY ON 


LY C OWNING 


AIRCRAFT ENGINES 


“IT never worry when Joe's flying the Lycoming- 
powered Beechcraft. The boys at the field, both pilots 
and mechanics, tell me that you can always rely on 
Lycoming.”’ 

This typical expression of confidence is well-founded. 
Lycoming engines have been tested and proved 
through years of use in Army and Navy training 
centers and on America’s airports from coast to coast. 
Lycoming is a synonym for engine dependability 
throughout the aviation industry. 


Contractors to the U. S. Army and Navy 


Free literature on request showing all the various 


series of Lycoming radial and horizontally opposed 


aircraft engines and picturing many of the Ly- 
& § ) 


coming-powered airplanes. Write Department Pg2. 
g P P 9 
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THE TRAINING PLANE 
ENGINE OF TODAY... 
THE PRIVATE PLANE 
ENGINE OF TOMORROW 





WILLIAMSPORT, PA. 
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JACOBS AIRCRAFT ENGINE CO. 
POTTSTOWN, PENNSYLVANIA, U.S. A. 
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A Sasdteicse FOR THE AIR FORCES 


T’S a sandwich of 

rubber compounds, 

both natural and 

synthetic, for self-sealing 

gas tanks. It’s a sandwich 

that enemy bullets bite into and lose their 
teeth! 

Firestone pioneered self-sealing fuel tanks 
as it is now pioneering dozens of other 
advancements to make America invincible 
in the air. There is a new Firestone Channel 


Tread Airplane Tire that helps planes 
land safely on muddy and marshy fields 
and rise to strike again. There is a new 
Firestone rivet cement that saves 97 hours 
production time per plane on a pursuit ship. 
And big seaplanes can now land and take off 
without fear of injury fromtheirown moorings, 
thanks to Firestone’s flexible mooring buoy. 
Firestone engineers are at your command. 
They will gladly work with you for the 
advancement of American aviation. 


irestone 


AVIATION PRODUCTS COMPANY 


TUBES x WHEELS x BRAKES 


* WING FILLER x 
SELF-SEALING OIL CELLS x BARRAGE BALLOONS x SEAT AND BACK CUSHIONS x 
SEADROME MOORING BUOYS AND CONTACT LIGHTING BUOYS 
SPRINGS * METAL FABRICATION x PRESSURIZED BUSHINGS x SHATTERPROOF OXYGEN CYLINDERS x EXTRUDED 
SYNTHETIC RUBBER SHEETS AND TUBING x 
ANCHOR x CRASH PADS x MOLDED PLASTICS x 


PROPELLER CUFFS x 
PLASTIC FABRICS x 


RIVET CEMENT x 


PROPELLER ANTI-ICER BOOT x 


Listen to the Voice of Firestone with Richard Crooks, Margaret Speaks, and Alfred Wallenstein, Monday evenings, N. B, C. Red Network 


Copyright, 1942, The Firestone Tire & Rubber 





SELF-SEALING FUEL CELLS 
ANTI-FRICTION GROMMETS 
PARACHUTE SEATS x PILOT SEATS * AIR 


Lo eked Sh, ic) 
INFLATABLE LIFE RAFTS AND BOATS 
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enemy territory where opposition is en- 
countered, then the climax over the 
target. On the journey back they are 
liable to feel unduly relaxed, indiffer- 
ent perhaps, in the way we feel anti-cli- 
max in ordinary life. And such a mood 
1 spell disaster. It is the 
squadron doctor’s job to guard the flying 
that so 


with them, taking part in their sports and 


might wel 


men from t of overstrain. Living 


knowing them personally and intimately 
he is able to w itch for 
ust this or that particular at- 

ntion. Perhaps a simple change of duty, 

1 suffice; 


the signs that 
nan needs just 

even of diet may maybe a 
tment may be needed. 
as in sport or athletics, 
temperament plays a big part in endur- 
é Cool, calm and methodical indi- 
good bomber pilots whils 
the volatile type is more suited to fighter 
The analogy is the usually dif- 
ferent physical and mental make-up of 
runner and the sprinter 
Pre-selection medical tests made by the 
RAF doctors help to sort out the types 

This effect of physical mental 
temperament on flying endurance helps 
to explain the differences in the flying 
The 
which inures him 
to excitement and to sudden emergencies, 
does much to train his nervous 
and endocrine glands to react perfectly, 
and not to over-function in emergency. 
With this training he meets triumph or 
disaster, always cool and efficient. 

To this solid foundation of natural fly- 
ing ability the RAF Medical Service has 
brought the science of aviation medicine, 
to the British pilots and air 
crews shall not only be the best trained 
best eauipped, but also the most physi- 
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things is built up the huge shadowy jig- 


saw which is our picture of enemy ter- 
ritory It is rarely that any one agent 
gets the whole story, but when frag- 


a hundred different sources 
are pieced together it is surprising how 
near the truth, if only in small areas, the 
great 

In the early days of the war when the 
rulers of Italy still concealed their enmity, 
an English air officer (in mufti) 


ments from 


jigsaw comes 


force 


was travelling through the northern 
provinces. The two Fascist militiamen 
in the window seats of the compartment 
did not give him a second glance. They 
ng a good deal and it occurred 

slishman that one of them 

speak his mother-tongue 





s, in fact, a German, 
clear from the talk 





pretty badly. He 
and it 


soon bec 








that he was a plot whose job was to 
give instruction to the Reich’s furtive 
a] For half an } - the 12 

ally yr nail an hour the two men 
swapped stories. So far, though there 


were quite a few points of interest, the 
English ad heard nothing very 
startling. But now the Italian began to 
feel a bit sore at the German’s boasting, 
thought up’ an awkward question 

“Why do you always fly to the 


listener h 


so he 
or two 
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Shetlands?” he asked. “You don’t seem 
to do much when you get there.” The 
German shrugged his shoulders. “Those 
are just test flights,’ he said. “It’s the 
longest landfall we can get. If we strike 
the coast at the point we’re aiming for we 
know this new radio method of ours is 
working all right.” Those words, which 
meant little or nothing to the officer who 
overheard them, accurately re- 
ported to London. Together with other 
facts, they enabled a hitherto unsuspected 
line of German research to be deduced 
and anticipated. If the later 
found that their “bombing on the beam” 
did not always produce the results hoped 
for, the reason lay in the fact that a few 
unguarded words had been overheard in 
a neutral land 

Intelligence is built upon small indica- 
this kind. Let us suppose that 
the morning papers report that a strong 
force of bombers have raided the indus- 
trial town of Mitteldorf. No reason for 
the raid is given and probably few of the 
public wonder why it was made. Mittel- 
dorf is in and that is good 
enough for them 3ut with a limited 
number of bombers and all Germany, 
more or less, to choose from, the Bomber 
Command on this particular night 
selected a certain town; and this was not 
done without much hard thinking, and 
the examination of a mass of data. 

To trace the origins of that operation 
we must go back three months when a 
copy of the Mitteldorf “Zeitung” reached 
England through Switzerland. One un- 
obtrusive paragraph attracted: an intel- 
ligence officer’s attention. Herr Schmidt, 
head of the S.U.V., a small but prosperous 
local engineering works, had made a 
speech at a dinner. While no specific 
matter was enlarged on—that, of course, 
would be forbidden—the tone 
suggested optimism; he conveyed to his 
shareholders and fellow townsfolk that 
the firm had just done a good stroke of 
business. 

A few weeks later came another scrap 
of news. A chance sight of a letter in a 
South American office revealed that the 
K.U.G. Company of Cologne regretted 
their inability to deliver a large order for 
precision instruments. This was a point 
worth noting, for Germany had been 
making strenuous efforts to supply her 
South American customers and this order 
could only have laid aside for a 
good Soon another interesting 
point crops up. K.U.G., though not di- 
rectly linked, is recorded as having some- 
times in the past sub-contracted to S.U.V. 
of Mitteldorf. The file is consulted: the 
newspaper cutting hinting at S.U.V.’s ex- 
pansion is found Not much to go on, 
perhaps, but it is enough to ensure that 
a special watch is kept on the Mitteldorf 
area; and sure enough, it is not long be- 
fore other facts come in. 

They are quite small items individually, 
but they add up. A German business- 
man has been in Berne trying to persuade 
skilled watchmakers to take jobs in Ger- 
many. He comes from Mitteldorf. There 
trickles through from a Swedish source 
the information that trains are being held 
up outside Mitteldorf while heavy goods 
traffic is shunted on to the branch line 

(Continued on page 200) 
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These “bundles” are being donated by the 

R. A. F., and their highly explosive nature 
is making life pretty miserable for Schicklgruber 
and Company. *%* The Boston bombers illustrated, 
together with many other American made planes 
used by the Royal Air Force in their devastating 
attacks on the Nazis, are equipped with Aerol 
Struts. »% It is perfectly natural that Aerol 
Struts are extensively used on planes being flown 
by our allies. For Aerol Struts were the first 
hydraulic-pneumatic shock absorbing struts, the 




































type now almost universally used in modern 
aviation. As a result, Aerol Struts have been used 
on more planes than any other type made. They 
help to insure safe, smooth landings and take-offs 
on the fiercest fighters and the biggest bombers. 
% The many years of engineering experience, 
unmatched testing equipment, and huge 
production facilities that have given Aerol Struts 
this enviable leadership, are now devoted to 
just one job—helping the United Nations 
overwhelm the forces of evil. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION »% CLEVELAND, OHIO 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 


Also manufacturers of Cleco pneumatic tools for the aircraft industry, Cleco sheetholders, 


Cle-Air shock absorbers for trucks and buses, and rock drills for mining and construction work. 
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FIRST CHOICE OF AMERICAN AVIATION TO KEEP "EM LANDING SAFELY AND SMOOTHLY 


Douglas DB-7B's which 
the British call “Bostons™ 

















Consult Byrne engineers without obligation. 
Qualified by more than 20 years’ experience in 
designing and building hangar doors, Byrne engineers 


will gladly co-operate in handling door problems. 


w 


Another installation of Byrne 


motorized doors ... 155 feet wide 
and 90 feet high. An eight-story 
building a half block wide could be 
admitted through this opening. A 
small switch opens and closes the 


doors quickly and smoothly. 


BYRNE doors 


incorporated 
1150 Griswold St. Detroit 
Cable Address: BYRNDOR 


BRANCH OFFICES: 


WASHINGTON, D. C.....1092 National Press Bidg. 
SAN FRANCISCO, CALIF Builders Exchange 
NEW YORK, N. Y. 101 Park Avenue 


BYRNE MOTORIZED HANGAR DOORS 





September, 1942 FLYING 


KINNER IS 
AT YOUR SERVICE 


To every owner and operator of a Kinner Engine we repeat this 
unqualified statement—You must always be satisfied with the 
operation of your Kinner Engine during its entire service life. We 
stand ready to see that your engine performs as satisfactorily under 
your own conditions, as are the thousands of other Kinner Engines 


throughout the Western Hemisphere. 


Authorized Kinner Service Depots, as listed below, are completely 
equipped for maintenance and overhaul of all Kinner Engines. These 


depots are recommended to you. 


In addition, Service Engineers of Kinner Motors, Inc., are constantly 
in the field checking the operation of Kinner Engines under local 
conditions. These experts are at your service. Feel free to call on 


them at company headquarters, whatever your problem may be. 


Kinner Engines have flown some 40,000,000 miles and in that 
time we have tackled— and licked— many service problems. May 


we help you, too? 


KINNER MOTORS, INC., GLENDALE, CALIFORNIA 





200 FLYING September, 1942 


* (Continued from page 196) 
to Kleindorf, about 10 miles away. A 


letter found on a prisoner of war states 
C 0 N bh) 0 L l D A T f D that his wife hopes to get work in the 
®p AF Li a new factory at “————.” The censor has 
ihenrator struck out the name, but the soldier 

comes from Mitteldorf. 
At this stage a photographic recon- 


Equipped with 
g oO L A & naissance is ordered. A fast plane, flying 
at a great height, takes a complete series 


Exhaust of pictures of the Kleindorf area. The 
Systems pilot may have a near shave getting them; 

: on the other hand the enemy may never 
know that he has been over. They are 
pieced together into a mosaic, enlarged, 
scanned through special lenses, and sub- 
jected to expert interpretation 

The layout of a factory is clearly vis- 
ible, but it is rather early to decide what 
its functions may be. In course of time 
other pictures are secured which are sent 
to specialist engineers who suggest with- 
out knowledge of the facts already gath- 
ered, that it is a specialised high grade 
component which is to be manufactured 
there. 

At about this time an enemy bomber 
minelaying in an estuary crashes on a 
mudflat and is salvaged, though in very 
damaged condition. Fragments of the 
casing and certain parts of a new type of 
instrument among the salvage are pieced 
together. The markings are partially 
obliterated but lengthy enquiry estab- 
lishes their origin in Mitteldorf. 

The dossier is complete. Mitteldorf is 
marked down as worth a visit; but there 
is still a good deal of work to be done. 
Famous Airplanes, Solar Equipped The best way of reducing a factory’s effi- 
Fourteenth Advertisement of Series ciency may not be direct bombing. Some 


plants are too small to be good targets; 
others are so big that it is difficult to se- 








lect a vital spot. 


In the case of Mitteldorf a balance is 

struck at last and the scale, method, date 

lnsure Smooth and exact objectives of the attack are de- 
# 


cided. The affair then becomes a matter 

for operational control. 
eostats Close Control In the stages by which the raid orig- 
ale inated, one fact is important. The details 
on which the gradually forming picture 
was based did not arrive neatly separated 
and easily detached. They were part of 
a vast flow of information. Each sig- 
nificant fact was embedded in a mass of 
useless or even misleading material: and 
what has appeared in this summary 
as a relatively simple, almost geometric, 
process of logic, has meant for a good 
many expert minds long hours of pa- 
tient research. Collection of information 






is comparatively easy; interpretation is 
another matter. This consists largely of 
bringing together in correct groups large 


GY , ; . bers of facts which seem at first sight 
c Ohmite Rheostats were the first to be used in air- numbers of facts at 
to have no common factor. Of a thou- 


\ 
craft—and have been first ever since. Today, m | : 
Ohmite Rh di “i agenpes | sand items reviewed only two or three 
eee eostats are used in military and commer- | may prove relevant; to track them down 
| 
| 
| 
| 





cial airplanes than any other make. Special Ohmite 
features insure smooth, close control and utmost 


by means of systematic indexing is itself 
no mean feat; to give them a precise 
value when you have found them is even 
harder. The human mind tends to find 
what it is looking for, and from the same 
huge file three or more experts have been 
known to draw utterly contradictory con- 
clusions. Hitler is about to attack Tur- 
key; he is going to attempt a landing in 
Syria; he is massing for an air-borne at- 
tack on Cyprus—each thesis is clearly set 


dependability. Approved types for all Army and 





Navy specifications. 


Write on company letterhead for helpful 96- 
(©) HMI T [E page Industrial Catalog and Engineering 
Manual No. 40 


Rheostats Resistors OHMITE MANUFACTURING COMPANY 
Tap Switches 4951 Flournoy Street, Chicago, U. S. A. 


/ out and the facts supporting it well-mar- 
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EAGLE EYES 
PATROL THE 
SKIES ON 


SHELL 












Directing artillery fire... delivering mes 
sages to scout cars... making landings on open 
fields and country roads... the light planes of the 
U.S. Army’s “Grasshopper Squadron” must exe- 
cute thesevital missions with accuracyand dispatch, 

The Continental Motors Corporation is 
only one of the many leading engine manufac- 
turers who use and approve Shell Aviation Fuels 
and AeroShell Oils. And preference for Shell 
Aviation Products continues to grow—not only 
among engine manufacturers but in aviation train- 
ing schools, airports and airlines and plane plants. 

Find out today why it will pay YOU to stock 
fast-moving Shell Aviation Products! Address: 
Shell Oil Company, Incorporated, 50 West 50th 
Street, New York City, or 100 Bush Street, San 
Francisco, California. 
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Model of this Army Taylorcraft 
L-2A, courtesy of the Taylorcraft 
Aviation Corp., Alliance, Ohio 
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CASTERS 


There is a type of Darnell Caster or 
Wheel for every kind of use and 
floor Made for light, medium and 
heavy-duty service, you are sure to 
find in the Darnell line the exact 
caster or wheel to meet your indi- 
vidual requirements. Ask your near- 
est distributor for your copy of the 
new 192-page Darnell Manual. 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,N.Y 
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shalled. Taken alone any one of these three theories would 
appear conclusive; view them together and you begin to doubt 
the power of the human mind to achieve anything but self- 
deception. 

And then the decisive fact turns up—the single extra 


erain 
grain 


which crystallises the whole solution. It is anxiously examined 
from every angle; its authenticity put to all possible tests. The 
certain; but there must 
When the Intelligence 
Air Staff to 


jigsaw or! facts 


conclusion which it enforces appears 
inevitably remain a margin of doubt 
officer has made his recommendations, it is for the 
act as they think fit. On the strength of the 


provided, the disposition of operational units must be based—a 


responsibility which it takes courage to shoulder, a decision 
from which the gravest consequences may flow 

That is merely one example of Air Intelligence work. What 
are its general aims and accomplishments? 

The main function of Intelligence is to discover the strategi- 
cal plan of the enemy. Besides this, the Intelligence staff must 
assess the strength of the enemy’s internal economic syst 
what his production of guns and ammunition may be; the 
depths of his reserves and the extent to which his battle 
strength can be maintained. An estimate must be made of 
the enemy’s stores of food and raw materials and the morale 
of the civilian population must be gauged. Shipping, road 
transport, locomotives and rolling stock—these must be as- 


sessed not only 


Without these factors clearly defined it is impossible to draw 


numerically but in terms of probable efficiency 
up a strategical or economic plan to defeat the enemy, nor is 
it possible to dispose our own forces to best advantage. 

The picture of the 
Ex- 


cieariy seen 


This is Intelligence in its widest sense. 
enemy’s position thus formed is termed an “appreciation.” 


amples of right and wrong appreciations may be 


in Russia’s accurate estimate of German strength, and in Ger- 


many’s complete failure to gauge Russia’s capabilities. 
The strategical aspect of Air Intelligence is of the utmost 
importance since the Air Force is at present the weapon 


we possess which penetrates into the heart of Germany. But 
this is not its only function. The RAF, besides defending Eng- 
land against the Luftwaffe, must also assist the Navy 


tect the country’s seat arteries to America and the 


to pro- 
Empire; 
and though the value of air offensive is easily appreciated in 
general terms, it is not enough for the Germans to be hit hard 
and often, they must be hit in the right place. The task of 
Air Intelligence is to discover Germany’s solar plexus, 
the guard 


natu- 


rally heavily guarded, and to advise how to evade 


without incurring the risk of knockout on the way. Germany 


herself has helped England to discover the ways and means 
of reaching the solar plexus—or at least of how not to react 
it, which is almost as useful, for during the blitz on England 


in 1940-41 we got first hand information about what bombing 


could and could not accomplish. The lessons learnt are turned 
to good account against Germany. 

We now know not only the weak spots in the enemy’s eco- 
nomic structure: we know which of these our 
tackle. Targets which from an economic standpoint should 
be destroyed, are often unsuitable for bombing, either because 
the bomber finds it hard to see them at night, or because they 
are not easily destroyed by bombs. But we have learnt how 
to select a target both suitable for the bomber to hit and worth 
while to destroy. Rostock was a It was 
a thriving industrial centre and advertised as such by the Ger- 
ated press 


bombers can 


1 
practical example 





mans themselves in a lengthy article in their il 
published shortly before the attacks took place. Moreover 
Rostock being on the seaboard of the Baltic was easy to find, 
attack ipple a port 
against the 


would cr 
Russians and 
industry 
Rostock 


successful 
their war 


while strategically a 


used by the Germans in 


entire section of the enemy aircraft 


point ol 


dislocate an 
Clearly a desirable target from every 
was selected and the job well and truly done. 

But once a target has been selected pilots must be advised 
how best to avoid the defences of the enemy, whether search- 
light, flak or night fighter. Each pilot on his return is asked 
to give a detailed account of what he and done dur- 
ing the operation so that it may be sifted and analysed. Grad- 
ually a picture of the enemy’s defence system is built up. De- 
coy targets, dummy fires and dummy towns are conscientiously 
plotted. Bomber crews are briefed to avoid traps designed to 


view. 


has seen 
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Cannon precision-built electrical cable connectors 
are helping to keep America’s fighting planes in 


the air. Demonstrated above are the extremes in CAN NON 
the AN line of Cannon Plugs. 
Wherever electrical connections must be made E LECTRIC 


i i itiv ity has a 
quickly and with positive security, Cannon 
specialized plug to do the job. That's why Cannon DEVELOPMENT 
connectors are standard equipment in America’s COMPANY 
fighting planes, in radio, motion pictures,railroaod LOS ANGELES 


rolling stock, tanks and hundreds of other uses Cc A $a FO RNIA 
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destroy or mislead them. 

Fighters operating over their own 
country do not need so much informa- 
tion as bombers, but what they do re- 
ceive must be concise and accurate. In 
combat a fighter pilot has little time to 
think. Aircraft recognition must be in- 
stinctive. When any new type, either 
our own or the enemy’s, comes into serv- 
ice full details must be circulated with- 
out a moment’s delay. Further, every 
fighter pilot must know the most likely 
tactics of the enemy, where they are 
likely to be met and the performance 
and manoeuvrability of their aircraft. If 
engaged in low strafing in enemy terri- 
tory he must know where all the ground 
defences are and how to avoid them. 
The Intelligence staff builds up this pic- 
ture from photographic reconnaissance, 
from pilots’ own reports and from any 
other sources of information. 

Aircraft operating over the sea are just 
as dependent on accurate and timely in- 
formation as our fighters or bombers fly- 
ing over land. For example, a Lockheed 
Hudson flying from the United States to 
Great Britain may sight a U-boat on the 
surface somewhere in 20°W. The cap- 
tain reports it at once to the intelligence 
officer of his station. He in turn informs 
the operational staff. But suppose a sec- 
ond report comes in—pin-pointing a U- 
boat in a position fairly near to the first, 
but too far away for the same sweep to 
cover easily; and hardly is this plotted, 
than other, somewhat conflicting, reports 
arrive. Much will depend on the speed 
and clarity with which the intelligence 
officer does his thinking. Is it the same 
U-boat several times reported or are 
there a group of them? An intensive 
search of one small area may mean that 
others must be neglected. Skilled de- 
duction determines whether that sweep 
finds the U-boat or not. Perhaps the 
U-boat may be attacked and damaged, 
leaving oil streaks in its wake. The in- 
formation is passed back to the intelli- 
gence staff, and the hunt continues. New 
crews go out until the miscreant is 
finally destroyed or until its escape is re- 
gretfully admitted to be beyond reason- 
able doubt. 

With the vast forces deployed in the 
war today accurate and speedy informa- 
tion is essential if comprehensive plans 
are to be drawn up. On the intelligence 
staff of the RAF lies the responsibility 
for evaluating and disseminating in an 
accurate and digested form a mass of in- 
formation from every conceivable source 
and to place it before the commanders in 
a form and manner in which they may 
use it for planning their operations. 

The widespread disposition of the RAF 
throughout the world makes this no sim- 
ple task. But Air Intelligence never 
sleeps and the specialised information 
needed is supplied continuously day and 
night to commands throughout the world. 

END 





Photo Credits 


Salon Section all by the Air Ministry. 

Colour Section, all by Air Ministry ex- 
cept “Hornets” by Douglas Aircraft Corp., 
and the Consolidated “Liberator” at the 
top of page 116, by Rudy Arnold. 
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- The rotor is the heart of every Sperry gyroscopic 
In the : ¢ i d / d 2 

orma- instrument. In that sense it is the heart of every 
plans : 
Ponca combat plane. 

ges To produce them faster, Sperry engineers have 
of in- 
source , . ee - 
lers in Sperry Strobometric Balancer. With it, rotors are 
y may 


invented and developed a remarkable machine, the 


; now endowed with perfect dynamic balance eight 
: _— times faster than before—and in ¥th the floor space! 


a Among Sperry products playing a vital The reason this country’s production is ahead 
matior S ad ° a 


av and role in the war effort are the Gyro-Com- 
world. pass, Gyro-pilot, Directional Gyro, Gyro- : ; i i , ; 
Horizon and Anti-Aircraft Searchlight. on the fighting front—superior American ingenuity. 


SPERRY GYROSCOPE COMPANY, INC. 


BROOKLYN, NEW YORK 
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Training and Manpower 
(Continued from page 110 


structor must decide whether his pur 
are temperamentally fitted to make 
pilot, and if so whether a fighter o1 
bomber pilot. Pupils with a pronounce 
element of dash in their make up, al 
to an extreme sensitivity of 
quickness of mental reaction are rec 
mended as fighter pilots. On the othe 
hand, pupils who exhibit coolness 
tenacity, initiative and 
leadership should make good pilo 
larger type aircraft. 

Learning to fly demands a great ef 


ina, 











on the part of the average pupil, but the 
moment comes at last when he is t t 
“take her off” alone impre I 
of their first solo have beer rious le 
scribed, but perhaps the most pred 
inant feeling is a great desire to f 
the confidence of the ir tor and 
to “boob” the approach and landing 

By the time a pupil leaves an E.F.T.S 


he has learned the element 
safely control a trainer airc1 


well grounded in a variety of te 
subjects. He has acquired fee 
the air, and must now learn to de\ 
his skill in handling an advanced 
of trainer at a service flyir t 
school. 

Potential fighter pilot re sent 


single-engined S.F.T.S. and will fl; 


et 


1) 


PHAMP 





MORE VITAL — MORE 


Champion ceramic insulated spark plugs 


are now widely recognized as the [ 
performers in aircraft engines. Their spe 
cially developed ceramic insulators are the 
direct reason for their performance abilit 
The C 26 (unshielded 
(shielded) meet the 
but the highest output engines 


requirements of al 
Specia 





and C 26 § 


l which brings on 


FLYING 


aircraft which reproduced the main fea- 
tures of the Spitfire and Hurricane. 
Those intended for the large types of air- 
craft go to an S.F.T.S. equipped with 
twin-engined aircraft such as the Oxford 
or A? In either case he will receive 


son 





dual instruction by day and by night in 
instrument flying, navigation, and for- 
ation flying. Handling an advanced 

1 trainer aircraft, as he soon discovers, is 





uch more intrl 





and responsible 
iple trainer. There 








. S a iarge instru nt panel to watch, a 
retractable wing flaps, 
variable pitch propellers; and correct 


pressures must be maintained. 
here is also much ground instruction to 


assimilated. As experience is gained, 


the pupil makes cross country flights by 
day and night gathering knowledge of 
photography and reconnaissance. Cock- 


procedure, and sig- 
instinctive, whilst towards 


he is instructed in 


pit drill, aerodrome 
ls become 
1e end of 
and bombing 


and 


tisfactorily completed 


his course 





examinations in 


His flying times 
ground subjects sa 
ready to pre ceed to an operational 
Britain, the last 
fore being posted to a 
learned to fly 


re pre cious 


stage 


and has 
than 


w he must learn to fight. 





war started there was a wide- 





that, in the air, the pilot was 
he only man who mattered. In the last 


this was perhaps true. It is still 


C 26 (unshielded) 


“Harne Sin stera 


a4 Stant atrcrajl engine 


DEPENDABLE THAN EVER 


types for the most advanced high output 
military engines embody the Same Ceramic 
insulation. 


This insulating material has these char- 


acteristic advantages: (1) Immunity from 
heat and chemical reactions. (2) Freedom 
from moisture 


shorts " {a 


fuel, oil or absorption 


Inherent 
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true of short-range fighter aircraft, but 
in the big complex aircraft that are 
bombing the German factories and pa- 
trolling far out into the Atlantic, the 
pilot divides his responsibilities with a 
crew of specialists as highly skilled as 
himself. The members of an air crew 
are trained separately up to the stage 


when they are all proficient at their own 
job and then, at an operational 
unit, they “crewed up” 
highly trained unit. 
We have followed the 
pilot’s training. We will complete the 
ture with an outline of the training of 
the other members of the crew 
The main 
pilot, navigator, air 
operator-air gunner 
There 


gator ‘varying with the role of the squad- 


ral io 
training 


are into one 


categories of air crew are 
bomber wire less 
and flight engineer. 


are several categories of Nnavi- 


rons in which they serve, but 
their job is always 
their objective and 
craft safely back to 


basically 
to locate 
air- 
It is 
and con- 


the same 
to guide their 
its base again 

a task that requires intelligence 
mind. 


course, 


fidence and a clear resourceful 
The pupil who, after his I.T.W 
navigator, 


is selected as a passes to an 


elementary air navigation school where 
ground instruction. He 


with all the 


he completes his 


becomes familiar equipment 





of the navigator by practical exercises 
carried out in the classroom, known in 
the RAF as “Dry Swims.” He is then 
posted to an air navigation school. Here 


eda o7 


(Cont 
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C 

. 
thousand horses—by hooking-up the ignition harness of 
to a set of Champion ceramic aircraft spark piugs. 
high heat conductivity with consequent 


wider range between pre-ignition and 
fouling. (4) Absolute uniformity of mate- 
rial. (5) Thicker sections, elimination of 
air space, cut down current loss. (6) Easily 
cleaned and serviced—no specialized 
factory return 


equipment or necessary. 


(7) Scientifically controlled manufacture. 


Install Champions and fly with confidence 
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He Looks Toward a Bright 


As He Trains foraValuable Place 
in America’s Victory Program 


Today, there is two-fold opportunity ahead for the young men of America... 
opportunity that will pay double dividends, in the immediate future and for a life- 
time! Specialized training, in the aviation field of your choice is all you need to reap 
the handsome rewards. America cries out for men with the skill and knowledge 
and ability to be officer and executive material .. . men who can LEAD the way to 
the Victory that lies ahead. 


You can get the specialized training you need at SPARTAN School. Two million 
dollars worth of the most modern training facilities await you at this “University 
of Aviation.” Superior training courses are ready to make you the highly valuable 
aviation technician America needs now. You can serve your country as an expert 
aviation mechanic, engineer, pilot, meteorologist, instrument or radio technician 
... serving private industry, and then receiving grades and ratings according to 
your proved ability when called to military service. 


After victory, you'll be the type of specialist needed in the great post-war aviation one 
industry. You'll be ready to take advantage of the unlimited opportunities for a 


will American aviation industry speed through to world dominance after the war. 


—r 
fascinating and prosperous lifetime career in what will be one of the world’s most 
promising fields. For just as America wings on to world air supremacy now, so ff 
tf 


>< Aviation’s Future Will Bring the most Amazing Advancements the 

—* ~ World Has Ever Seen—Aviation leaders are predicting America-to-Europe 

flights on breakfast-to-supper schedules—transport planes outdistancing the sun 

across the United States — Aerial freight trains hauling their cargoes by glider, un- 

coupling the individual sailplanes at designated points—a combination airplane and 

auto for civilian aviation enthusiasts — expansion of domestic airlines to include a fleet of about 2,000 

planes and replacement of 350 to 400 machines — frequent schedules to all points of the world! Now is 
the time for you to train for your place in this great post-war industry. 
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sing If you could visit SPARTAN you would see why it ranks as the out- » 
standing aviation school of America... why it assures you advantages 
available at no other civil aviation training school in the country. New buildings— 
fully equipped shops and laboratories—one of the largest, and we believe, the most 
modern fleets of training planes—100% Approved Repair Station with facilities for 
SPARTAN Provides Complete servicing the great fleets of planes now used in Civil and Military flight instruction eee 
es ° all this plus skilled personalized instruction is ready to give you a head start in the 
Training for R. A. F. Pilots at aviation career that can mean so much to both your country and yourself. 
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also stating tuition and living expenses. 








| The new, colorful 64-page SPARTAN 
' School catalog will picture and ex- 
Plain in detail all about the many 
superior advantages SPARTAN offers 
you. It gives full facts about whatever 
field of aviation you may prefer. Mail CHECK COURSES YOU PREFER 
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(Continued from page 206) 
he practises in the air all that he has 
learned on the ground, flying at first with 

) instructor who checks his workings in 
then, when he has gained 

ficient confidence, alone and entirely 
responsible for the navigation of his air- 
craft. He cross-country 
lights by day and night, in good weather 
and bad, and when he leaves his A.N:S. 
1c is a fully qualified navigator. He has 

ained his navigator’s “Wing.” 

Before going to their operational train- 
ing units, navigators go to arma- 
ment courses, others to wireless courses, 
and a pupil destined for Coastal Com- 
mand is posted to a general reconnais- 
sance school. Here he learns coastal and 
ocean reconnaissance and special Naval 
and convoy procedure, and here he must 
acquire the skill and confidence which 
will enable him to guide his aircraft to 
incoming convoys and isolated ships un- 
der any weather conditions. 

The role of the air bomber is becom- 
ing more and more important. Once the 
aircraft has reached the target area it is 
upon the air bomber that the greatest 
responsibility rests. He must identify the 
target and guide the pilot on his final 
run-up. Upon his aim and judgment 
must depend the success or failure of the 
operation. At an air bombers school he 
learns the theory of bombing and bomb- 
sighting, the characteristics of the bombs 
that he will use, and how to handle his 
sights. He is given as much practice in 
the air as possible, for accuracy of aim 
can only be reached and maintained with 
constant practice. 

The training of a wireless operator- 
air gunner is long and exacting, for a 
high standard is necessary. It is car- 
ried out in Great Britain and also in 
Canada. In Great Britain they go first to 
a signals recruits centre. Here, apart 
from a general service grounding, their 
principal task is to learn Morse. They 
then receive instruction at a_ signals 
school in the basic principles of elec- 
tricity and wireless and the manipulation 
of wireless apparatus. 

Then follows gunnery training. At an 
air gunnery school they learn how their 
guns and turrets work and how to ma- 
nipulate them; they are given training in 
aircraft recognition and in the principles 
of range estimation and deflection shoot- 
ing and they carry out firing practice on 
ground ranges and in the air until they 
have attained a high and reliable stand- 
ard of marksmanship. Then they are 
ready to go on to an operation training 
unit. 

Finally, there is the flight engineer, an 
essential member of the crew in view of 
the increasing mechanical complexity of 
the modern heavy bomber. His task calls 
for intelligence, skill and resourcefulness, 
particularly in an emergency caused by 
a bullet or fragment of shell in some vital 
component such as an undercarriage or 
The flight engineer is a spe- 
He does gunnery 
and airframe and an engine 
course on the type of engine he will have 
to look after during his operational fly- 
ing 


The 


alr and 


carries out 


some 


wing flaps 
cially selected fitter. 
courses, 


pupil coming from overseas to 
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Britain must take a refresher course at 
an advanced flying unit before proceed- 
ing to his operational training unit. This 
is to accustom him to British weather and 
topographical conditions, and to night 
flying under blackout conditions. 

The operational training unit is the 
final and most important stage of the 
pupil’s training. When he arrives there 
he is competent at his own individual 
job; when he leaves he is a member of a 
fully trained air crew, ready to take its 
place in the front line. While he is there 
everything possible is done to give him 
the benefit of the knowledge and experi- 
ence gained in operations. The greatest 
lesson that he learns is the value of co- 
operation—that the striking power of the 
operational squadrons is the outcome of 
the unflagging combined effort of the 
great force that lies behind them, and 
that the whole fabric of the Air Force 
is built up on the principle of teamwork 
—between air crews and ground staff; 
between the aircraft of a formation—and, 
most important, between the individual 
members of an air crew. 

At a bomber O.T.U. the members of 
the air crew are brought together, 
“crewed up,” and introduced for the first 
time to the type of aircraft which they 
will fly in their operational squadron. 
They carry out practice flights by day 
and night with an experienced instruc- 
tor, until they are confident in the hand- 
ling of their aircraft and equipment. 
Once they are perfect in crew procedure 
they begin their final tactical training— 
bombing practice with live bombs, gun- 
nery practice—on the ground at moving 
targets from portable turrets, and in the 
air at towed drogues. Signals codes and 
cyphers and _ intelligence information 
must be studied and all the manifold 
tasks of the crew of a modern heavy 
bomber assimilated. If they are to spe- 
cialise in day bombers they must learn 
the special technique of low flying and 
navigation. The skill required to reach 
an objective as far say, as Augsburg, 
when flying at “nought feet” can only be 
acquired after intensive training in low- 
flying navigation. Perhaps low-flying 
memorisation is more descriptive of the 
process, for map reading is virtually im- 
possible on such occasions and the air- 
craft must proceed by means of a string 
of carefully memorised E.T.A.’s (esti- 
mated time of arrival) for well defined 
landmarks. 

The work of a pupil at a fighter O.T.U. 
is no less arduous. The principle of 
teamwork holds good as much for a 
fighter formation as for members of a 
bomber crew, and the pupil must learn 
all the technique of tactical formation 
flying in addition to his instruction in ra- 
dio telephone procedure and firing air 
to air or air to ground. Instrument fly- 
ing, navigation, direction finding, homing 
practice, aerobatics, air combats, section 
attacks and interceptions are other mat- 
ters covered in this intensive course. 

Coastal work is so varied in its scope 
that it is possible to describe only briefly 
the many sides of this type of training. 
The Coastal Command pilots fly by day 
and night, often in weather conditions 
that would prohibit operations in other 
commands. The flights are normally of 
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long duration—up to 18 hours or even 
more—involving long sea passages, more 
often than not without radio 
The training for such work is correspond- 
ingly exacting. Dead reckoning is the 
basis of all air navigation. This particu- 
larly applies in Coastal Command, and 
the captain of a flying boat or landplane 
who sets out to fly hundreds of miles over 
the ocean in poor visibility to meet a 
moving convoy which is maintaining 
wireless silence must be fully able to ap- 
preciate the difficulties of his navigator, 
and be able to help him in every pos- 
sible way. At Coastal Command O.T.U.’'s 
flights are made to isolated rocks and is- 
lands far out in the ocean and during 
these trips bombing attacks are made on 
floating targets. O.T.U.’s may be con- 
cerned with land planes or flying boats. 
In either case the whole technique of 
Coastal Command work is studied. 

Army Co-operation Command has been 
described as the “eyes of the Army,” and 
its O.T.U.’s are primarily engaged in 
training pupils in the work of reconnais- 
sance. Thus the first requirement of a 
pilot is a high standard of navigation and 
map reading. Here again low-flying 
technique is being developed, while low- 
level bombing and air to ground firing in 
support of troops is also an important 
side of Army Co-operation work. In ad- 
dition, an intensive training in air pho- 
tography, including low level photog- 
raphy, strips and mosaics, is given to pu- 
pils. Generally speaking, the first quali- 
fication in an Army Co-operation Com- 
mand pilot, after flying ability, is an apti- 
tude for mental arithmetic, for he must 
be able to find his way about without 
wireless aids and to pin point his posi- 
tion while flying very fast at a low alti- 
tude. 

That is, broadly, a summary of the air- 
crew training system and its require- 
ments in the RAF today. Ground train- 
ing is, however, equally important. A 
highly skilled, highly trained ground or- 
ganisation is just as vital to an Air Force 
as its pilots and crews. 

In peacetime it took the RAF three 
years to train an expert fitter or ar- 
mourer, but war demands an output of 
trained men to match a mounting supply 
of aircraft and aircrews. It has been a 
hard task to meet this demand, for skilled 
labour could not easily be released from 
aircraft and armament factories for serv- 
ice in the forces. It is a tribute to the 
aptitude of the wartime recruit and to 
the system of RAF trade training, which 
must of necessity be short and intensive, 
that men who had previously little or no 
mechanical experience are now respon- 
sible for the maintenance of the most 
complex aircraft and equipment yet de- 
signed. 

Every man enlisting in the RAF for 
ground duties is examined by a trade test 
board. The object of these boards is to 
see that the available skill of the trades- 
men in the service is put to the best use. 
The board knows its present require- 
ments in each trade, and after examining 
the qualifications of the entrant, posts 
him to the trade for which he is most 
suited. There are over 60 trades ranging 
from highly skilled mechanics and in- 
strument repairers to general duties; and 
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each has a basic course of instruction. In 
addition there many supplementary 
courses for duties demanding an even 
greater specialized skill. 

The training of instructors 
damental importance for they 
responsible for setting and m: 
the standard of skill and 
the whole force. In the first 
of a pupil’s training the foundations on 
which he will build all his experi- 
ence are laid. Both flying and techn 
instructors therefore are 
lected and trained, and at the Empire 
Central Flying School the standard of 
flying training instruction is constantly 
reviewed and Instructors fr 
all overseas training organisations attend 
this course and return to their own coun- 
tries familiar with the latest instructional 


are 


fun- 


] - 
iargely 


Is ol 
are 
1intaining 
efficiency for 
few months 
later 
ica 


carelully se- 


om 


revised. 


technique. Selected officers also attend 
specialist courses in navigation, arma- 
ment and signals, and at the war staff 


college some receive training in air f{« 
strategy and tactics, combined strategy, 
and administration. 

This vast machinery for 
crews and ground staffs has bee 
slowly and steadily from the 
of the war by unceasing work and willing 
co-operation. Its justification lies in the 
increasing weight and effectiveness of the 
British air offensive. It provides, now, a 
solid basis upon which to build the Air 
Forces which will bring us victory. 

END 
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training air 
on built up 
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Balloon Command 
(Continued from page 100) 








our balloons have been directly respon- 
sible for bringing down a number of 
enemy aircraft. The first hostile aircraft 
to be claimed by a British balloon in this 


war was brought down in June, 1940, 
by the barrage flown by Balloon Com- 
mand at Le Havre. 


During January, 1942, a new type of 
German bomber was destroyed in a bar- 
rage in the northeast of England. The 
balloon crew heard the aircraft approach- 
ing their site very fast and low; then they 
heard their balloon cable struck, but it 
was too dark to see the aircraft. The 
bomber crashed between and two 
miles farther and the balloon cabl 
was recovered intact. A portion of the 
starboard wing of the enemy plane had 
been clearly cut by the impact, and was 
subsequently recovered from a neigh- 
bouring site. 

In the 
September 
cable of a 
South Wales. 


one 
on 


hours of the morning of 
13th, 1940, a Heinkel hit the 
balloon flying in Newport, 
The aircraft swung round 


smal 


pulling the cable off the storage drum 
and then flew on towards another site 
with the cable clinging to it. The trail- 


ing wire fouled the cable of a second site 


and the aircraft crashed and burst into 
flames. 
Operations in general, however, must 


be regarded as static, and it is compara- 
tively rare for the crews to have the great 
satisfaction of catching the enemy in their 
cables. This form of static defence— 
keeping the balloon aloft whatever the 
weather and whatever the | bombard- 
(Continued on page 220) 
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AKE it 75—100—150 miles per hour... this “land- 
ing field" in our laboratory takes them at all 
speeds. Hour after hour, day and night, on this inertia 
testing machine, simulated landings are made over and 
over. Here we determine, in days, wheel and brake per- 
formance and landing results that would require long 







periods of service for equivalent ex- 
perience records. 


a And these tests are being made at 
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ever higher energy loads and landing speeds. We are 
looking ahead—with continuous development work to pro- 
vide better wheels and brakes for advanced aircraft 
design. 

For years we've been at it. Developing, testing, prov- 
ing, perfecting under the watchful eyes of men and instru- 
ments. With what results? . . . from the far corners of 
the world as from home fields comes the answer: 

Hayes Wheels and Brakes give the pilot the assurance 
of reliability in controlled take-off and landing. 


AIRCRAFT WHEELS 
AND BRAKES... —— 


Home Office: JACKSON, MICHIGAN, U. S. A. 
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NEW ENGLAND 
AIRCRAFT 
SCHOOL 






WHEN THE WAR IS WON 


Training will count in the peace time jobs just as surely 
as it is counting now on every sky front the world over. 
And more and more of the better jobs will go to New 
England Aircraft School graduates because they have 
been trained with Yankee thoroughness. Training and 
experience guarantee their future. Watch N.E.A.S. 


men when the war is won. 


NEW ENGLAND AIRCRAFT SCHOOL, COMMONWEALTH AIRPORT, BOSTON, MASS. 


C.A.A. Approved School Certificate 280. Approved Airplane and Engine Repair Station $225. Contractors to U.S. Army Air Forces since 1939. Mass. Reg. 741038. 








942 September, 1942 


FLYING 


219 





/ J Nee great precision machining 


yA 


ears of 
ced éngineers— 9 background of ao ‘ 

n . | 
y ‘ence—all these/are at the s a 
experie ~ "cab , 
America's aviation 


y bui himmy dampers. af 
‘\le-Hershey builds s | 
Via cylinders, hydraulic eS ho, 
a struts, hydraulic shock absor mn 
peer recoil dampers, crankshatts, 






other parts for airplanes. 


. ill 
\lurgists gladly w! 
neers and meta _ 
/ co nord with aircraft sa taenee oF 
vA h to make use of our widespread 
wis fF 
highly diversified facilities. 





THE HOUDAILLE-HERSHEY CORPORATION 
Detroit, Michigan 


BUFFALO ARMS CORPORATION 


Buffalo, N.Y. 


JACKSON CRANKSHAFT DIVISION O 
OF MUSKEGON MOTOR SPECIALTIES CO 
O GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, Ill. 





Jackson, Mich. 








MUSKEGON MOTOR SPECIALTIES CO. O 
Obl is ca RU Ree, ; re Muskegon, Mich. 
HOUDE ENGINEERING DIVISION OAKES PRODUCTS DIVISION 
XO Buffalo, N.Y. North Chicago, Ill., and Decatur, III. O 
JACKSON BUMPER DIVISION SKINNER COMPANY, Ltd. 
Jackson, Mich. 
‘SS. 
:41038 


Oshawa, Ontario, Canada 

















220 


OTORCYCLE clubs all over the country 
are serving in civilian defense duty. 


Members proudly use their dependable 


Harley-Davidsons for messenger and errand 


service, escort and patrol duty, and render 


valuable aid to other volunteer branches. 


Harley-Davidsons’ greater flexibility makes 


them the ideal vehicles for this type of 


service, 


and their unmatched economy 


conserves gas, oil and rubber, 


See your Harley-Davidson dealer. While there 
are no new Harley-Davidsons available now 


for civilian use, he may 
have some good values 


in reconditioned models. 


HARLEY-DAVIDSO 


MOTORCYCLES 
MAIL COUPON NOW! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. F, Milwaukee, Wis 

Send FREEcopyof big 24-page 
filled with thrilling motorcy 
Also other literature. Stampisent 


Ent 


Name 


Address 
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(Continued from page 216) 
ment in progress—was never better 
tested than on the night of November 14, 
1940, at Coventry. Here are brief extracts 
from the report afterwards written by the 
squadron commander on the spot:— 

“The warning was received at 19.11 
hours. In spite of the weather risk the 
barrage commander ordered that the bal- 
loons should be flown at operational 
height. 

“The enemy attack commenced at 19.3 
and continued with terrific intensity until 
about 06.30 hours next morning. 

“The first raiders dropped showers of 
incendiary bombs which started fires in 
the city. Guided by this ‘beacon,’ waves 
of enemy aircraft flew over the city, 
dropping large quantities of high explo- 
sives, 

“At 20.30 hours 
tion broke down 


telephonic communica- 
completely and squad- 
ron headquarters were out of touch with 
flights and sites. Despatch riders were 
rapidly brought into service and, under 
conditions of the greatest difficulty and 
danger, they worked for the remainder 
of the niglit. 

“Then came another catastrophe—all 
lighting failed. Emergency lighting was 
brought into use at once.” 





Throughout the night Flight Head- 
quarters and sites were experiencing 


trouble. The following are extracts from 
reports: — 

“A near miss blew in the windows of 
flight headquarters and brought down 
the roof. We had to evacuate.” 

A pilot officer from “B” Flight Head- 
quarters says:— 

“I was making a round of sites; as I 
left site 17 a bomb dropped about 100 
yards ahead bring down two houses. I 
took the ambulance and picked up a num- 
ber of people who had been hurt... . 

“The flight commander went out to 
where a delayed action bomb had fallen 
70 yards from headquarters. He would 
not allow anyone else to go near it and 
took care of the boarding-up himself.” 

An officer at “B” Flight makes the fol- 
lowing observations: 

“All windows of our headquarters were 


blown in and several D/A bombs fell 
within a few yards. 
Huts on Sites 18 and 40 were de- 


stroyed. 

“When a delayed action bomb fell about 
10 yards from the bed of Site 8, the men 
were in their shelter, but on hearing the 
balloon cable was falling, they turned 
out, hauled down the balloon and bedded 
it. 

“In spite of the many casualties and ob- 
vious difficulties encountered, the balloon 
barrage was up to strength and flying 
by 12:00 hours on 16.11.40.” 

To complete the protective circles of 
harbours and estuaries, balloons are 
sometimes flown from _ surface craft 
moored on the water. Water-borne bar- 
rages afford not only protection to vul- 
nerable areas and to shipping but also 
have great value as a deterrent to mine- 
laying by the enemy. 

One Christmas Day the commanding 
officer of a water-borne squadron, accom- 
panied by his adjutant, set out in a launch 
to shake the hand of every balloon opera- 
tor under his charge. Though he stopped 
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nowhere for more than the usual Christ- 
mas greeting, this trip took him four and 
a half hours. This indicates the practical 
difficulties of maintaining a barrage afloat. 
Nevertheless, some of the most useful 
work carried out by Balloon Command 
is upon the water. Life in the water- 
borne barrage varies with the geographic 
situation; but in a typical estuary bar- 
rage, the balloons are flown from barges 
and drifters. Each of these vessels is 
mobile and keeps steam up day and night 
There is a civilian crew for manoeuvring 
the vessel, and a crew of three or four 
airmen, with a corporal 
manipulate the balloon. The 
generally contained in the hold of the 
vessel and as, of course, there is no means 
of bringing the balloon down to the deck, 
it must always remain either flying or else 
close hauled. A period of 10 days to a 
fortnight at sea is usual. During this 
period the crews may be in sight of lanx 
but their only connection with the st 
is the daily visit of the ration boat 
radio communication. More frequen 
than any other balloon site, these men 
have had opportunities of combat with 
the enemy. S 


in charge, 
winch jis 











Several hostile aircraft have 
been brought down by their gunfire. 
During the Battle of Britain in August, 
1940, it was essential that the English 
Channel should remain open to our con- 
voys. On August 4, a convoy left a 
west of England port for the Thames 
Estuary protected for the first time | 


balloons of Balloon Command. During 
that first trip, and during nearly 
every subsequent passage, balloons 


were attacked by Messerschmitt fighters. 
Through rain, snow, ice and fog, c_ i 
gales which threatened to tear the 
winches from the decks, the RAF crews 
of Balloon Barrage vessels have now 
made well over 100 trips. It goes without 
saying that these men have seen n 
action than any other balloon crews, an 
as proof of their services there are, at 
the time of writing, already 10 honours 
in the Flight which operates the sea- 


borne bal 





ioons. 

reé- 
sistance encountered. Shells from the 
German batteries are often observed. On 
one occasion one of them severed a bal- 
loon cable. 

The following extracts from the log 
of an RAF officer on a balloon barrage 
vessel indicate the variety of the haz- 
ards they run:— 


“09.50 hours. Mine sighted on port 
bow necessitating sudden change of 


course. This was followed by sighting 
other mines on the starboard bow until 
eventually we zig-zagged through 23 of 
them. Obviously they had broken loose 
during the storm. 





“11.05 hours. An Me-109 made two 
machine-gun attacks on Shooting 
bad and no hits attacked by four dive 





bombers. Bombs could be seen hittir 
the sea beside the ship. 


IQ 


“18.56 hours. Vivid flashes from 
French coast. 

“21.43 hours. Enormous flash from 
French coast followed some 80 seconds 
later by the sound of heavy explosion. 


“22.24 


A. A. fire from French 
Throughout the night there was 


} - 
nours 


coast. 
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RP 


C.A.P-a fighting job for 
men, planes and TIRES 


. 
As yesterday’s pleasure ships have donned the insignia of 
the Civil Air Patrol . . . as yesterday’s sportsmen pilots 






















have “joined up” for the duration . . . so have yesterday’s 
civilian airplane tires become vital units of our air defense 
equipment. Modern take-off and landing speeds . . . day- 
after-day flying put a terrific strain on planes . . . motors 

. tires. That’s why more and more CAP flyers throughout 
the country are depending on General Tires. They know 
that General’s Top-Quality, backed by one of the longest 
records of practical experience in building aviation tires, 
gives them the extra strength . . . the 
margin of safety that they need today. 
For your safety, for your wartime 
flying schedule, count on General. 








See Your Fixed Base Operator, or Write, 


THE GENERAL TIRE & RUBBER COMPANY 


AVIATION DIVISION, AKRON, OHIO 
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Americké 
aeroplany ve 
velké sile prijdo. 


La fuerza aérea Americana 
a esta al llegar. 


ot. In ANY language it means 
He. “American Air Power is Coming!” 


ai, ° 
Ake On all the major battlefronts — the Pacific, 

~ Libya, Western Europe, and the Black Sea — 
i. American planes and pilots are blasting the 
| enemy. But this isn’t enough. 


We at home must do more, all of us. The good 
American is the trained American. Become a Nurse’s 
Helper, join your Red Cross Unit, the State Guard, see 
your Air Raid Warden today — Victory won't wait. 


The aircraft industry needs the Specialist — both 
Flight and Technical. Our graduates are qualified 
not only for immediate, yital jobs — but for aero- 
nautical careers. Open to both men and women. 


SCHOOL OF AVIATION 


3240 Northwest 27th Avenue Phone 3.0711 Miami Florida 


Riddle Aeronautical 
Institute 
Carlstrom Field 
Dorr Field 
Arcadia, Florida 
Riddle-Mchay 
Aeronautical College 
Clewiston, Florida 


Contractors to U. S$. Army Air Corps and Civil Aeronautics Administration 
United States State Department — Royal Air Force 
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a series of flashes and occasional A. A. fire from both coasts. 
“Thursday, 02.20 hours. This has been written subsequently 


| as things moved too fast to record them at the time. I came 


below to call my relief and as I came on deck I was told that 
a motor boat had been heard on our port bow and had dis- 
appeared. About five minutes later there was an explosion 
astern followed immediately by another. 

“Immediately the place seemed to become like a gigantic 
firework display. Everybody who had anything seemed to 
let it off. Tracers showing up scarlet in the night were re- 
turned by bullets, which appeared green in colour. We kept 
dead quiet. The trouble was, or appeared to be, about a 
quarter of a mile astern and we were in such a position that 


| we could do nothing effective if we did open fire. 


“What actually happened we shall not know till we reach 
port, but the Motor Torpedo Boat Brigade were putting up 
flares all over the place. Presently we heard a “phew’— 
almost next door it seemed, but whatever it was it did not 
find its mark. After what seemed hours, but was only a few 
minutes, it seeemed that the firework party was falling astern. 

“Personally, I heaved a sigh of relief. By the gun flashes 
and rattle of machine guns I knew our escort was doing its 
stuff. But suddenly right on our starboard beam two high 
flares shot up and came sailing down lighting and our- 
selves as clear as day. There followed what we all expected 
—a sickening thud. We thought the——had got it. Then 
there was another lull followed by the usual cries of “there 
she is” as the machine guns opened up again and flares showed 
us up. 

“Our RAF crew, needless to say, are splendid. With all the 
excitement last night when I went aft, I hardly expected to 
find anyone at the winch. But there he was—our man who 
shall be nameless. 

“11.55 hours. This looks bad. About 30 Junker Ju-87’s with 
an escort of Messerchmitt Me-109’s arrived over the convoy. 
The procedure is simple. The fighters try to put the balloons 
down in flames, and, like one platoon following another on 
the parade ground, the dive bombers follow. Whether they 





| saw something we didn’t, I don’t know, but the bombers sud- 





denly veered away and that was that. But not before our 
fighters had got a couple of Junkers and possibly a third. 

“18.54 hours. Alongside quay. Tied up.” 

There is little doubt that the ever present barrage of balloons 
in the sky has been a great encouragement and comfort to 
the British population during aerial combat and bombardment. 
But it has seemed sometimes, particularly in fine weather, that 
the work of the balloon operators was easy compared with the 
more obviously active operations of the RAF. 

Among those who have never worked on a balloon site this 
view has perhaps been encouraged by the fact that women are 
now employed on the job. But though simplification in the 
technique of balloon manipulation has made it possible for 
certain sites to be taken over by members of the Women’s 
Auxiliary Air Force, this simply shows what first-rate work 
women can accomplish nowadays, and is no reflection on the 
men they replace. Intelligence, skill and courage are still re- 
quired; it is only the need for brute strength which technical 
improvements have lessened. 

The training of women began, as an experiment, early in 
1941. In July, the Air Officer Commanding reported to the 
Secretary of State for Air: “Training has proceeded to the ex- 
tent that it has now been found possible to draft women to 
war sites in the balloon barrage, which sites they will in a few 
days’ time be in course of taking over from the airmen.” 

When the first WAAF crews took over sites in the first bar- 
rage to be operated by them, it was found that it took 16 air- 
women to replace 12 airmen. At the beginning of September, 
1941, it was considered that the experiment was successful, 
and that substitution for men should take place gradually. 

When they finally take over in force the WAAF will have a 
gruelling job on their hands. The maintenance of an efficient 
balloon service on the vast scale of the barrage flown daily in 
the British Isles, demands the highest mental and physical 
alertness and the most careful organization. Under fire it is 
one of the most dangerous jobs: in winter it is one of the 
coldest. At all times it is exacting. The constant vigilance 
which is the price of liberty is demanded in full measure from 
every service—and not least from those who man the balloons. 

END 
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Man in Action 


(Continued from page 133) 








aware that he depends on them—his 

avigator, his radio operator, his engi- 
neer, his gunner, his observer—not only 
for his own safety but for the success of 
his operation. They too are aware of the 
same thing. In consequence their out- 
look becomes much more like that of 
sailors; they are all in the same boat; 
they depend on the conduct and discipline 
of each other for the safety and success 
of their enterprises. Unlike the attitude 
of the fighter pilot, which is in the finest 
sense of the word autocratic, theirs is 
a superbly democratic attitude. 

The successes of these men are not in- 
dividual; they are the successes of units 
in which individuality is sunk. For this 
reason, and also because the flights of 
bombers and coastal planes are often 
long, dull and uneventful, they are much 
less publicised than those of fighters. It 
is only on such dramatie occasions as the 
sinking of the Bismarck and the pursuit 
of the Scharnhorst and Gneisenau that 
the work of Coastal Command suddenly 
lights up the headlines. But even in such 
a magnificent feat as the Beaufort tor- 
pedo attack by Flying Officer Kenneth 
Campbell V. C. on a battlecruiser at Brest 
it is significant that the crew, all of them 
sergeants, are officially given the very 
greatest commendation. All of them died 
in that attack, and there are no medals 
to their names solely because the V. C. 
is the only British award which may be 
given posthumously. From this it is not 
wrong to assume, perhaps, that all of 
them share in that award. 

Flying Officer Campbell, a Scot from 
Ayrshire, came to the RAF from the Uni- 
versity Air Squadron at Cambridge. Fly- 
ing a torpedo-carrying Beaufort, he be- 
gan to distinguish himself very early: so 
that he was once pointed out to the Air 
Officer Commanding by his station com- 
mander as “ a young man who before 
long is going to win the V. C.” He was 
very successful and tenacious in attack- 
ing shipping; he sank a 3,000 ton supply 
ship in moonlight, made a direct tor- 
pedo hit on the port beam of a 6,000 ton 
vessel off the Dutch coast. He once at- 
tacked strong gun positions on the Dutch 
coast and was very much shot about in 
consequence, by two Me’s. His wireless 
operator was wounded, the hydraulics 
shot away, the gun turret put out of ac- 
tion. He himself was wounded and lost 
a good deal of blood. He crashed on re- 
turn to base, his aircraft very badly 
damaged. But he was very soon out on 
operations again. 

These attacks were examples of the 
splendid tenacity which finally so as- 
tounded the Nazis in the attack on Brest 
that they could only conceive it as “be- 
ing due to large quantities of whisky.” 
The concentration of defences at Brest is 
undoubtedly one of the largest in the 
world. To attempt an attack there with 
orpedo-carrying aircraft was an ex- 
tremely dangerous enterprise. It was al- 

ost certain that Campbell would never 
return. He did not return. It would be 

re accurate to say that “they did not 








FLYING 223 





* The Rate of 
Climb Indicator 


.- helps the pilot maintain level 
flight and indicates rate of climb 
and descent. it is one of the most 
important flight instruments. Ex- 
tremely sensitive, its mainte- 
nance demands the technical 
knowledge and skill of the 
trained instrument technician. 
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ITH his “‘dodo” days and pri- 

mary training behind him, an 

Army aviation cadet enjoys a 
new experience in speed and maneu- 
verability when he gets a chance to fly 
one of Uncle modern 
trainers. 

The sturdy Fleetwings BT-12 ... 
world’s first military plane built prin- 
cipally of stainless steel . . . is a 
“honey” to handle, from take-off to 
landing. An expert military flyer re- 
cently called the BT-12 


Sam’‘s basic 


Fleetwings 


FLYING 


“The best plane of its class I’ve ever 
flown!’ 

Such high praise proves only that 
Fleetwings has done the unusual 
again. For Fleetwings engineers have 
pioneered in developing new and bet- 
ter ways tospot weld, stamp, fabricate 
and assemble aircraft parts and planes 
made of stainless steel. In using this 
metal to build a shining fleet of BT-12s 
for the U.S. Army Air Forces, Fleet- 
wings has taken the lead in relieving 
shortages of other aircraft materials. 


eptember, 1942 


The skill and inventiveness shown 
by Fleetwings in keeping level with 
today’s huge production requirements 
promises a new “ceiling” for Fleet- 
wings’ performance tomorrow. 
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FLEETWINGS-> 


Incorporated 


BRISTOL . PENNSYLVANIA 
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’ —-FLEETWINGS > 


speeds American aircraft 
output by 

sharing productive 

developments 





INGENUITY, UNLIMITED: This tough 
and total war we're fighting has 
brought out every iota of ingenuity 
among Fleetwings engineers. In recent 
months, they have developed a large 
number of production aids... includ- 
ing, for example, more than 20 unique 
small tools, a new aluminum cleaning 
process and a streamlined system for 
mobile production. Fleetwings has 
made them freely available to other 
aircraft and parts manufacturers. ... 
Cooperation” and “patriotism” are 
more than words today. This we have 
done to make them live... 


A 





& 








SMALL TOOLS—BIG RESULTS: Several 
leading aircraft companies learned 
of the remarkable results achieved 
with Fleetwings-invented small tools. 
They us for blueprints. Now 
tools to speed 
their own output. For instance, a new 
rivet bucking AY ke used for riveting 
in inaccessible places enables one man 
to do the entire job, faster, with rivets 
automatically lined up. A new crimp- 
ing roll, simple and light in weight, 
bevels or crimps aircraft skin with one 
sweeping manual motion... works 
more accurately and faster than ham- 
mering or using a heavy bench roll. 


asked 


thev’re using these 


——_—_ a 


MORE TIME-SAVERS: Among other 
Fleetwings-deve loped tools are a bear- 
ing greaser and a device for punching 
inspection holes in nose boxes for 
aluminum-alloy control surfaces that 
is 300% faster than previous methods, 
Also, airplane companies have adopted 
the new Fleetwings process for clean- 
ing Alclad prior to spot welding. Aero- 
nautical engineers from many other 
companies profit by studying Fleet- 
wings’ welding methods and our new 
mobile, conyeyorized production lines. 

- Let’s get ’em flying and then 
American aces will... 


“KEEP ’EM FLYING!” 


FLEETWINGS-> 


»rporated 


BRISTOL . PENNSYLVANIA 
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return.” Sergeant Scott, a Canadian boy 

19, Sergeant Mullis, a Somerset farmer, 
and Sergeant Hillman, a London chauf- 
feur, shared in the fury and glory of an 
attack they never lived to describe but of 
which the success has never 
doubt. It is typical of German mentality 
that the tenacity of those four men 
should have struck them as being arti- 
ficially created. 

The whole attitude of the bomber pilot 
in action is very similar. Long journeys 
in darkness, intense cold, frost-bite, flak 
that has been described by one of them 
as filling the sky like the paper stream- 
ers of a ballroom, the difficultf®s of tak- 
ing-off and landing in darkness: those 
are a few of the routine problems of the 
job. There is a popular notion that the 
pilots of fighters are all very young, wild 
and volatile, and that the pilots of bomb- 
ers are older men, dour, cautious, steady. 
This is not true. There are plenty of in- 
stances where the pilots of Stirlings, for 
example, are boys of 19 and 20. More- 
over it is not the bomber pilot but the 
fighter pilot who, in the periods of prep- 
aration for action at least, strikes one 
as being cautious. It is the bomber pilot 
who, off duty, strikes one as being vola- 
tile. The reasons are again quite simple. 
The fighter pilot must always be ready; 
his orders to fly may give him less than 
five minutes to reach his plane His 
recreations must be sober, rather limited, 
never excessive. The bomber pilot, on 
the other hand, is briefed some hours be- 
fore he flies. Once his trip is over it is 
that he will fly 
an emergency, for a day or even two 
days. And since his trip has occupied 
six, eight or even more hours, he has 
accomplished, in one night, the equivalent 
of three, four or more fighter operations 
He is entitled to an equivalent rest. The 
the nerv- 


been i! 


unlikely again, except in 





cold, the vigilance, the danger, 
ous tension of those hours all 


produce a 
considerable and sometimes violent reac- 
tion. In consequence the bomber pilot, 
off duty, tends to behave something like 
a hilarious schoolboy released from un- 
pleasant detention. His life, on operations, 
is one of violent extremes. 

The strain of this violent way of liv- 
ing can be seen in the bomber pilot’s 
They give the impression of not 
being correctly focussed. Strain and cold 
make them rather old and glassy. The 
eyes of the fighter pilot never give the 
same impression. Theirs is much more 
an expression of exhilaration. Their tri- 
umph when it comes, is a personal one. 
But in a bomber there is far less likeli- 
hood of a personal triumph. A pilot relies 
very much on the skill of his navigator; 
their co-operation is extremely and 
necessarily close. He relies on his rear- 
gunner for protection, for information 
about hostile aircraft and for warning of 
ascending flak; it is through this in- 
formation that he can take evasive action 
He relies equally on his radio operator, 
his observer, his engineer. There have 
been many cases where these men have 
accomplished outstanding performances, 
even cases where a navigator, when his 
pilot has been wounded or killed, has 
piloted and successfully brought home a 


eyes 


But the greatest performances on 


ill lective; the 
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bombers are probably col 


crew are indivisible; their comradship 
morale and unselfish tenacit ( 
equalled in the world 

It is in fact hardship rather than hero- 
ism which, in a survey of bomber exploit 


The story of a 


a pilot offi- 


seems more remarkable 
Wellington crew composed ol 
cer and five sergeants who spent 57 hour 
in a dinghy before being rescued is as- 
tonishing but not, as an example of for- 
titude and discipline, unique. The ob- 
jective of this Wellington was Berlin; the 
cloud over England thickened into in- 
penetrable masses over Germany. It was 
a night of great difficulties: so that in all 
we lost 37 bombers. Thirty miles from 
Berlin the Wellington was hit—“we heard 
a crack and everything in the aircraft 
shook”—but the flying capacity of the 
bomber was unaffected. The captain, 
Pilot Officer L. B. Ergeland, took the 
plane on over the capital, dropped all his 
bombs except his incendiaries and then 
turned back. On the way home the 
bomber was hit again and almost simul- 
taneously the second pilot, Sergeant D. A. 
S. Hamilton, and the rear gunner, Ser- 
geant A. V. N. Fry, reported that the 
plane was on fire. The captain, opening 
the door behind him, saw an appalling 
sight.- The fuselage was full of smoke 
flames were rising through the floor and 
creeping up the sides of the plane. The 
racks of incendiaries, not dropped over 
Berlin 
burning furiously along the whole length 
of the plane 

The fight against that fire went on fora 
long time. From the ground every ack- 
ack battery in its 
The pilot tried to jetti- 
son the burning incendiaries but the elec- 
trical switch would not work. The wire- 


because of bad visibility, were 


course fired it the 


blazing bomber 


less operator sent out repeated messages 
The front gunner carried the orders of 
the captain to the rest of the crew. Thi 


beat at the fire 
burning window curtains which he had 
ripped down and extinguished with hi 
hands. 

While the crew were fi 
in the interior of the bomber, flames had 
spread along one wing, burning part of it 
away. The plane had all this time 
losing height. It crossed the coast finally 
at 1,000 feet. And because he liked the 
chances of the sea rather than the chances 
of enemy territory, the pilot flew on 
Twenty-five minutes after that decision 
the petrol ran out. The flaming aircraft 
had been flying for nearly 
The cases of the incendiaries were, still 
burning. 

When the bomber came down into the 
sea its back was broken. It sank almost 
immediately; the flotation gear which 
keeps an aircraft on the surface for a few 
precious minutes had been burnt away. 
The crew scrambled into the dinghy. The 
pilot had an injured leg, a face badly cut 
by being thrown forward against the in- 
strument panel. The rest were unhurt 

They waited for dawn and it was a 
lovely day The sea was very calm and 
the sun very warm and about 10 in the 
morning Hurricanes flew over the sea in 


second pilot 


shting the fire 


been 


three hours 


the distance, not seeing them at all. A 
plane came over and dropped Very 


lights, but it was too high for them to 
(Continued on pag 30) 
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VICTIM 
of his father’s heroism 


The men who face sudden death in the Hurricanes and Spitfires over 
every British front have dependents at home. Most of them come from fam- 
ilies of small means. Many take to the hazardous air knowing that if they 
are brought down, their children, wives, mothers will barely be able to sur- 


vive on the government pension alone. 


Stiffen the morale of these brave young flyers by assuring them that their 
families will be given immediate, adequate care, whatever happens. Tell 
them that they themselves will find help and rehabilitation should they 


return unable to fly or work again. 


You can do it with your generous contribution to the R.A.F. Benevolent 
Fund—organized for the immediate relief of R.A.F. families and dependents. 


All donations will be forwarded to the British Fund IN FULL, with- 
out deductions of any kind for overhead or administrative expenses, 
which have been underwritten by sponsors. The space in which this 


message appears has been donated by this magazine. 


Give today 
ROYAL AIR FORCE BENEVOLENT FUND OF THE U.S.A., INC. 
515 MADISON AVENUE, NEW YORK CITY 
“Never in the field of human conflict was so much owed by so many to so few’’—Winston Churchill 


ONLY HEADQUARTERS FOR 
THE EAGLE SQUADRON FUND 


[his space contributed by the Ziff-Davis Publislfing Co.) 





, 1942 


NC. 


irchill 





September, 1942 FLYING 227 


FROM THE “STICK AND WIRE” SHIPS OF 1918 


TO THIS Léecheruin 








This U. S. Air Corps AT-10 
developed by Beech Aircraft 
Corp. is a modern example of 
stressed skin structures made of 
Haskelite Aircraft Plywood; and 


designed for mass production. 





4 Gears of, WASKELITE ENGINEERING 
Daclyed MODERN PLYWOOD 


The Haskelite that is used for today’s planes is as modern as the 
ships themselves. 

Since World War I when Haskelite was a prime source of aircraft 
plywood, engineering research has created new uses for Haskelite materials by con: 
stantly improving their quality and uniformity 

If your ideas of plywood are of the 1918 vintage, 1t may pay you 


to learn where and how the products of this company are being used today. 


HASKELITE MANUFACTURING CORPORATION, Dept. FL-4208, 208 W. Washington St., Chicago, Ill. 


7310 Woodward Ave., Detroit, Mich. . 405 Lexington Ave., New York, N. Y. 
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He might be Senator Pat McCarran, co-author of the famed 
McCarran-Lea Bill dealing with airline legislation. The Senator 
from Nevada, a regular reader of FLYING, is one of the 
48 of the 96 U. S. Senators who subscribe to FLYING. 


Our country’s leaders are FLYING’s readers. They help make 
FLYING the largest selling aeronautical publication in the world 
with an average net paid circulation of more than 140,000. 


NEARLY EVERYONE IN AVIATION READS FLYING 
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\XTENSIVE patrols required of long-range aircraft 
4 of the U.S. Navy mean many days away from 


the home base. Refueling stops at make-shift bases 
become necessary. It is here on the water, when 
main engines are idle, that America’s patrol bomb- 
ers rely on Lawrance Auxiliary Power Plants to 
supp! yntinuous, dependable electric power for 
main engine starting, radio, lights, heat, galley 
hot plates and emergency operation of protective 


armament. Instantly available, whether afloat or 
aloft, these air-cooled engine auxiliaries add flexi- 
bility and fighting effectiveness to over-ocean 


patrol units of the Allied air forces. 


UN 


ENGINEERING ano RESEARCH CORP. 


LINDEN, N E E 
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LITTELFUSE 
9O° Twist 


LITTELFUSES 


ANTI-VIBRATION TYPE 


are built to 


give deper Ss 





they blow—not disinteg 
LITTELFUSE reasons Litt 
elements twisted at 9 , 
twist braces them ag 9 
tion. Another is the Litt se “G 
spring-like forming tt 
I se | ( 
iis fF 
Lit - s 
mi 
Heavy Duty ] 
Aircraft 
Littelfuse 
150 to 300 amps ae 











**Littelfuse frst in Aircraft Fuses’’ 


LITTELFUSE INC. 


4793 Ravenswood Ave., Chicago, III. 
263 Ong St., El Monte ‘Los Anceles suburb). Calif. 














Be a Navigator- Pilot 


= | 


COMPUTRACTOR 





and full instruc ns for 
SEND $1.25 FULL PRICE. 
| money order or C.O.D. 


THE COMPUTRACTOR CO. 
2054 N. Argyle Hollywood, Calif 


Check, cash, 
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(Continued from page 225) 
identify. They paddled all that day and 
then, taking turns, two at a time, all the 
following night The next day the 
weather was very bad. The dinghy, 
though always seaworthy, shipped plenty 


of water, and they baled with tins and 
their hands. It was colder too and they 
rationed their food, which was biscuits 


and chocolate, and their drink, which was 


rum and water—enough for six days 
That night the wind came up even 
more strongly. But when the sun came 


up they saw a buoy go floating past them 
at “a devil of a speed with the tide.” 
That buoy encouraged them enormously. 
They saw the coast too in the distance 
and began to paddle frantically, “like ding 
bats,” for fear of being carried away from 
it again. They began to be taken ashore 
very fast and finally they could see 
ple. They waved and the people 
waved back 


peo- 
ashore 


They paddled to within 20 


feet of the shore and then the seas finally 
drove them in to the outstretched hands 
of the rescuers 

The files of bomber operations are full 
of such stories. The individual details 


change from story to story. The effect re- 
s the same. These stories are 
publicized; yet they 
dation which make the great spectacular 
raids on Augsburg and Brest, Lubeck and 
tostock, Skoda and Trondheim, Cologne 





rarely 
are the solid foun- 





and the Ruhr, possible Behind the 
courageous who are decorated stand the 
courageous who are undecorated. Who is 
to chose between them? The whole world 

heard of the great exploit at Augs- 
burg of the crew of a Lancaster; only a 


little group of people has ever heard of 
the Australian pilot with whose story this 
article began. But between the crew of 
a triumphant Lancaster and the crew of 
a disintegrating Stirling there is really, in 
no difference at all. 
Their status is one with that of all fighter 
pilots sweeping the France and 
of all Beaufort crews torpedoing ships; 
one with all night fighters intruding over 
France and all Swordfish piling them- 
selves up in the decks of maetoomips. 
They have 
anonymous name 
action. 


the final assessment, 


coast of 


“They are the men in 


END 





Malta, G.C. 


(Continued from page 86) 





aerodromes on the island,” wrote an ob- 
server. “At periods today the air 
was filled with battling aircraft, while at 
others hundreds of cotton wool puffs of 
lls floated across the sky.” 
Junkers and Messerschmitts 
released from the 


some 





bursting 
Squadrons of 
Russian front were in- 
creasing the tempo. Life was a danger- 
though by this time 


ous business; there 





were more than 6,000 shelters hewn out 
of the island rock, with nearly treble that 
number under hasty construction. Most 
were equipped with electric light and 
wireless; there was also provision for 
Wi nd co In some were 
mall altars at which regular evening 
er 
ervices were held 
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On the afternoon of Wednesday, March 
26, Spitfires and Hurricanes shot out of 
the sky a formation of 30 Junkers Ju-87’s 
flying in pairs, the usual protecting Mes- 
serschmitts stepped above them. At least 
half the enemy did not get back, but 
within a short while a second formation 
raided the Grand Harbour. This time it 
was the turn of the anti-aircraft gunners, 
whose barrage was so intense and so ac- 
curate that many of the raiders failed to 
get through, their bombs falling harm- 
lessly in the water. 

The next day came the heaviest attack 
so far. For six hours wave after wave of 
Stukas and Junkers Ju-88’s showered 
down high explosive on the defenders. 
The first wave, 15 Ju-88’s, came in at 
noon ona southeasterly course, swerving 
suddenly to attack the Grand Harbour; 
a few minutes later came a similar wave, 
and then a third. For 20 minutes all hell 
was loose. Naval ordnance, Bofors and 
other anti-aircraft units put up a “steel 
curtain” harbour mouth. 
Spitfires Hurricanes ripped wide 
open the Neverthe- 
less, the damage was considerable. 

During the first week in April Malta 
500 aircraft, half of them 


across the 
and 


enemy formations. 


was facing some 
bombers. On 


Tuesday, April 7, more 
than 300 bomber sorties were flown 
against the island, hostile fighter sorties 


numbering ove! 
Italian bomber 
had taken ove! 

Then came a lull—that is, the 
sorties dropped to a mere daily hundred. 
Kesselring’s grand slam was still to come. 
The Nazi air chiefs were impatient—they 
were badly behind schedule. On Hitler’s 
birthday, starting with a breakfast time 
raid, they struck again: then for two 
days, in full strength, they blasted the 
island. But the Spitfires did some blast- 
ing too. Incidentally, an American pilot 
officer, still celebrating the Fuehrer’s 
birthday the day after, got a trifle rough 
with a Ju-88 and Me-109, both “prob- 
ables” being shot up in little more than 
a matter of seconds. 

That typifies the speed of combat. Pi- 
lots who were in the Battle of Britain 
said that the Malta show was fought at a 
quicker pace. The target was small, the 
vital area being at most five miles by 
three, and often much less than that when 
attacks were concentrated on the har- 
bour. So thick was the traffic that air 
collision was a constant danger. As for 
the aerodromes, they were so pockmarked 
with craters that a fighter taking off had 
to pick its way and could never be sure 
of finding comfortable space to land 
Ground staffs slept im snatches. When 
not servicing they were filling up craters; 
and both jobs had to be done under con- 
stant pounding from the air. 


50 more. 
Was seen. 


Hardly a single 
The Luftwaffe 


bomber 


Two American pilot officers, one from 
Norwich, Conn., and the other fron 
Berkeley, Calif., once had the luck to 


meet the enemy on equal terms. While 
on patrol they saw two Messerschmitts 
several thousand feet below them. The 
Californian took the one on the right. 
Swooping down, he let go with all he had, 
both cannon and machine gun 
tion. There was a white flash 
serschmitt hurtled seawards 


ammuri- 


the Mes- 


The Cone 
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ON BOTH SIDES of the Atlantic— under two entirely 
different sets of conditions — RCA Aviation Radio is play- 
ing a vital part in the fight for Freedom. 


With the British Fleet Air Arm from the Arctic to 
the Mediterranean, RCA Radio is passing the grueling 
test of combat operation. The planes of the fleet must 
have rugged equipment. They must have powerful 
equipment. And—most important—they must have 
reliable equipment. RCA Aircraft Radio meets these 
requirements with quality to spare; it has faithfully 
served the Fleet Air Arm for more than two years. 


With the Civil Air Patrol, guarding the coast of the 
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United States from New England to Florida, RCA 
Aviation Radio helps to keep constant watch over the 
shores of a nation on the alert. Radio for the CAP 
must be rugged, inexpensive, reliable. Here again RCA 
equipment fills the bill. 


For your job in the Civil Air Patrol, or for the Civilian 
Pilot Training Program, choose the aircraft radio equip- 
ment that has proved itself. Consult your nearest RCA 
Aviation Radio distributor or write to the address below 


for further information. 





BUY U. S. WAR BONDS EVERY PAYDAY 





AVIATION RADIO 


RCA MANUFACTURING COMPANY, INC. 
CAMDEN, N. J. 
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this war can't be won without REI LANCS 


* You need Contactors to start the motor . . . Solenoids to fire the 
guns... Relays to control the radio—floodlights—landing gears— 
bomb releases—navigation aids—turrets... government approved 
Relays by Guardian. 

We are building to kill as we must and will... the finest electrical 
controls we've ever designed ... more control in less space... 
more room for guns and bombs. And, for control “know how”— 


Guardian Electric. 


PSs Samples only available now for that “after it’s over’’ product. 





September, 1942 





* GUN SWITCH HANDLES 

* REMOTE FIRING EQUIPMENT 
* TURRET CONTROLS 

* RADIO CONTROLS 

* NAVIGATION CONTROLS 

* AIRCRAFT CONTROLS 

* BOMB RELEASES 

* SOLENOID CONTACTORS 


GUARDIAN WELECTRIC 


1624 WEST STREE 


CHICAGO, ILLIN 


LARGEST LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 





942 








September, 1942 FLYING 


233 

















AIRCRAFT 
ENGINES 


are making a remarkable showing in 
the service of the R. A, F. and the U. S. 
Army Air Corps. Rapid and economi- 
cal transfer of personnel and equip- 
ment calls for cabin planes with long 
cruising range and high payload. The 
value of the WARNER-FAIRCHILD 
combination for this work is being 
proved in daily operation. 





WARNER AIRCRAFT CORPORATION 





DETROIT, MICHIGAN 
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necticut Yankee had alre 
prey a sharp burst N 
in cloud, he used his last rou 
sure of the othe: 
the clear, he saw his own pri 











2,000 feet above th wate! 
blindly after its fellow P 
work. Over the radio t hone, it 
Quentin Reynolds é came 
conic growl: “Okay. Let’s go} 

Sixty seconds work, and tw 
added to the bag—which totalled 567 
the end of May. April gave the 
score. Enemy losses for that mon x 
cluding probables, were 

Bombers 68; dive-bombers 29; 
29: one seaplane; and 11 planes 
specified type. Of this total of 138 t 
ers accounted for 32 and the anti t 
defences for 91; in 15 cases the met! f 
destruction was uncertain. In May, 93 
Axis aircraft were destroyed; the at 
was slackening. 

Only the historians will be abl 
sess what Malta cost the Axis in s! 
ping. Even during the five month 
tinuous air attack, and with as 
300 Stukas in action against then 
single day, Malta’s naval units and | I 
ers relentlessly sank damaged ens 
ships, either in passage or in pol O 
one occasion a nava torpedao-bombel! 
sank a 12,000-ton liner filled with Ge: 
man troops and equipment. O el 


night three out of four fully-laden ships 





(one carrying tanks and motor ns} 
were sunk in Palermo harbour by Britis 
Vickers Wellington 5 ESE 

attacks were merely two of 

there is no space to tell here th 


of how the Allied convoys fought 
way through the narrows; 01 
whole flotilla of Italiar 
to pieces attempting to raid Valett 
In peacetime the Grand I 
tered the shipping of the world 
ing on the Baracca, facing the ¢g 
stone bastions where hous¢ 
sand perch precariously on the 


1 


looking down on the port and 


dockyard with the French C 
ning off it, you would see the 
dozen nations Ar 


shipping were the w 
Mediterranean grey, wl 
ering their fo’c’sle 
samen yelled w 

their 


tion 


picturesque ferryboats 
Near the 
carrozzimen waited 
ant tumult of the 
the peace of deep blue water 
Now the i 
left deep gashe 
mouflaged and dingy after 
Some 
shipping they 


7Q 





at sea. 





is in little bet 
men are still alongside and the 
men wait at the steps. War 
the Maltese ply their t les 

But for their brave ry tne de ré 
Malta would have beer f 
They number 
their mainstay; fields terrace 
sides; the 
covers the 
land has always beer 


shallow layer of soil which 


] trat: f 
limestor : a 
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raids the still 
oxen which draw their 


During the worst men 


trudge behind the 


crude wooden ploughs. 


They feel not only hatred but contempt 
r the raiders. At the gate of the Barac- 
there stood in peace and war a pedlar 


of sweetmeats. Though well in the target 
take He 
cheered each fighter victory, he threw 
his cap in the air when a 
through. One day a direct hit got him; 
his cap was all they found. 


area, he scorned to cover 


convoy got 


Nearby, the Maltese man the famous 
Royal Malta artillery. Magnificent 
marksmen, they also display amazing 
courage. With bombs crashing all round 


them they strive to maintain their rate 
of fire—at its peak, 2,000 bursting shells 
a minute, the finest antiaircraft barrage 
in the world. 

So far the 


invaders, but 


Army have not had to repel 
as rescue squads and work- 
they have proved superb. 
They show notable toughness. Every sol- 
dier does a four cross-country run 
twice weekly, raid or no raid. All the 
officers take part, even the Headquarters 
staff 

A splendid 
and 
dured 


ing 


parties 


mile 


comradeship links soldiers 

Together they have en- 
the heaviest and most sustained 
That is their com- 


civilians 


air attack in history 
mon pride. 

So life goes on. Spring comes. Daffo- 
ighten the flower baskets 
“main 


Still the 


goes on. 


dils and irises b1 
in Kingsway 
Now It l 
wafte 
Two 





street.” 


Luft- 


aletta’s 
is high summer. 
are baffled, still life 

newspapers come out daily; 
schoolchildren sit for their examinations: 


Gozo fishermen cast their nets: 


farmers 

















reap the crops, barbers the beards of 
their customers 
The sirens still wail at intervals. The 
( iren 1 f eets sing: “They'll be 
wearil big iron crosses when they 
come.” The author of that song is anony- 
mou Perhaps ne was one of the 
can pilots—California, Florida, Id 
New York € represented Anyway 
a € I ng 
Malt S 1 in traditi every- 
here yo inded of 1es 
O ied Carthag Ro- 
Ara Vormans, S St 
John, Frenc¢ British nd h: 
T A ( Le beyond te i- 
the Pal ithic ages whe Viaita 
1 bridge linking Africa 
to E B here is no land bridge 
W | ir bridge ited 
eopie na A that the N S hall 
€ r That goes fo in- 
1€ I A man wl ) W » A ard 
y S he ¢ yssed herself levoutly 
while the I vaffe’s bombs rained 
10W! Ple God send the I ans!’ 
had or one ground for her petition— 
her preference for the marksmanship of 
the Regia Aeronautica. 
Outside the Palace Square of Valetta 
an inscription in which the secret of 
the heroic resistance stands revealed 
To Great B n, still unsubdued these 
lands are entrusted by the Powers of 


Europe at the wish of the Maltese them- 


END 
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battle between two other- 
it is the 
will win 


onents, side with 
that This is as 
and sea battles as it is { or 


Finally, air superior- 


ity plays an essential part in the destruc- 


tion of the en 
which is the f 
The achieveme 


will to make war 
inal aim of our strategy, 
nt of general air superior- 


emys 


ity over the enemy must therefore be one 


of our cardinal 
Although ou 
stantly and 


numerical 


alms. 
r strength is rising con- 
parity with the 


enemy has been achieved, we have by 


no means met 
it can safely be 


all our requirements and 
» said that we shall never 


do so. New demands are always arising, 
and will continue to arise, more quickly 


than we can m 
The entry of 


eet them. 
Japan into the war cre- 


ated vast new requirements in India and 


the Far East; tl 
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e Middle East compelle 
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r shipping has meant that 

large proportion of our 
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to the hunting down of 
s the range of our aircraft 


yur forces 


increases the area of sea which they can 
patrol increases still more, so that it is 


necessary to en 
of aircraft to ec 
over, 


experience of 


uploy a far larger number 
ver it completely. More- 
this war has shown 


that Naval forces can rarely operate in 


narrow seas W 


ithin the range of power- 


ful shore-based air striking forces, so 
that more and more of the work pre- 
viously done by the Navy is now being 


taken over by 
more and more 
row 
is rapidly comir 
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the 


alrcralt for 


1 created by present 
long range 


Here the 


f a large stock 


enemy had 


»f obsolete 
used with greé 
] 


supplies an 


] 
; . 


stock of obsolescent air- 











“nt of air 


ich work nas 








has meant that also now 
to be done idapting aircraft for 
release of parachutists and for the towing 
of gliders. The building of gliders and 
the training of their pilots detract f: 
the resources which would otherwise be 
available for ope: ating powered aircralt 
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FOR DRAFTSMEN'S LEAD HOLDERS 
You can obtain TURQUOISE grading, 
smoothness and reproduction quality 4 in 
the new TURQUOISE Drawing Leads 
-«+5 inches long, in one diameter to fit 
all standard holders. Grades: 4B to 6H. 
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——— WAR ‘PRODUCTION 





in the 


DRAFTING ROOM 


VICTORY starts with the drawings 
and blue prints by which American 
architects and engineers translate 
their constructive genius into fac- 
tories, aircraft, boats and armament. 


PRODUCTION gets off to a quicker 
start when draftsmen use “Chemi- 
Sealed” TURQUOISE . . . the draw- 
ing pencil which intensive research 
has perfected to enhance their skill 
and speed their hands. 


TURQUOISE SMOOTHNESS SAVES TIME 


for the rare waxes which lubricate every 
particle of its lead are permanently sealed 
in for swifter, smoother drawing under all 
climatic conditions. 


TURQUOISE STRENGTH SAVES TIME 


for lead and wood are super bonded to 
combine their strength against point break- 
age and to save the time-wasting tedium of 
excessive resharpening. 


TURQUOISE OPACITY SAVES TIME 
for it avoids the laborious inking-in once 
considered essential to good reproduction. 
TURQUOISE lines are so dense and uni- 
form that you get perfect black prints or 
blue prints direct from your pencil tracings. 


SEND FOR FREE SAMPLE 


pencil or lead. Specify the grade 
desired, this publication and the 
name of your regular supplier. 


EAGLE PENCIL COMPANY 
703 E. 13TH ST., NEW YORK 


EAGLE PENCIL CO. OF CANADA, LTD. 
217 Bay St., Toronto, Ont., Canada 
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MECHANICS: ENGINEERING 
or PILOTING:* 


LEWIS OFFERS THE 


= | Most Gmpohentive 
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> nor- 
' AVIATION TRAINING 
signer 
5 and LEWIS, founded in 1929, is among the oldest 
1€ i 1 ° . ° 
tion colleges in America. Its comprehensive 
or al 
ll ap- Master Mechanics and Flight courses have the 
d ask full approval and recognition of the Civil Acro- 
I tics Authority. Every LEWIS student receives 
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MILLIONS OF USEFUL HOURS OF SERVICE 
ADDED TO THE LIFE OF COUNTLESS MACHINES 
Throughout the World! y 
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Among Those 
Using 


VOKES FILTERS 


ALBACORES 
ANSONS 
AIRACOBRAS 
BLENHEIMS 
BEAUFORTS 
BEAUFIGHTERS 
BATTLES 
BOTHAS 
BOSTONS 
BALTIMORES 
BREWSTERS 
BARRACUDAS 
DEFIANTS 
DEMONS 
Fuimars 
FLAMINGOS 
FIREFLIES 
FORTRESSES 
GLADIATORS 
GAUNTLETS 
HALIFAXES 
HAMPDENS 
HURRICANES 
HARVARDS 


LOCKHEED 
HUDSONS 
LODESTARS 


LIBERATORS 
LYSANDERS 
MANCHESTERS 
MAGISTERS 
MOHAWKS 
MARYLANDS 
SKUAS 
STERLINGS 
SPITFIRES 
TOMAHAWKS 
TORNADOS 
WELLINGTONS 
WARWICKS 
WELLESLEYS 
WHITLEYS 





EUGENE CANTIN COMPANY, Inc., General ead 
AUSTRALIA, L. B. Clarkson, 7 Wynyard St., Sydney, N.S.W. « CANADA, The Arthur S. Leitch Co., Ltd., 1123 Bay St., Toronto 


When the history of this war is written, one brilliant chapter 
will be that telling of the important part the Vokes Air and 
Oil Filters played in keeping aircraft and ground motor 


equipment operating under the severest conditions ever 


before experienced. 


VOKES PROTECTED THE LUNGS AND ARTERIES OF THE 
MACHINES WHICH ARE VITAL IN OUR WAR EFFORT 


* 


When air filters guarding the 
engines are punctured by bullets 
or shrapnel, and sand and dust 
get through to the cylinders and 
then into the lubricating oil sys- 
tem, the Vokes full-stream oil fil- 
ters arrest the abrasives during 
their first circuit before material 
harm is done to bearings, cylin- 
ders and pistons. 


* 


VOKES—THE PIONEER IN AIR FILTERS FOR AERO ENGINES 


Vokes produced the first approved aircraft 
Exhaust Silencer-Flame Dampener 


Air Filters — Air Straighteners — Flame Traps, Oil Filters for lubricating 


systems, hydraulic systems, 


tractable landing gears, robot pilots. Aircraft Exhaust Silencer and 
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THIS 


“SENTINEL” 


a simple spiral 


spring, uniquely 


safeguards the 


Vokes full-stream 


very fine oil 
filtration 














aero-engine test beds, 


Flame Dampener. Special Tank Air Filters. 
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T LIFTS heavier planes off the ground—carries 
more tons of bombs—takes them higher, 
flies them farther—faster. 

The little wooden “‘toy” above is a chemist’s 
model of this power booster—100,000,000 times 
life size. It represents a molecule of 2,2,4 tri- 
methyl-pentane (generally known asiso-octane), 
a prime ingredient in modern aviation fuel. 

Like many other chemical discoveries now 
blended to make super-gasoline, iso-octane was 
expensive at first. It cost forty dollars a gallon. 
Through research and the peacetime develop- 
ment of better manufacturing processes, the 
petroleum industry is producing enormous 
quantities today at approximately twenty cents 
a gallon. 

This development of iso-octane is another 
chemical miracle performed by the petroleum 
industry in its search for more efficient fuels. 


Each year the complex art of making high- 
octane motor fuels is further advanced—and 
the possibilities are unlimited. 

Ethyl technologists are assisting in this 
search. And, since the development of fuels 
and the improvement of engines are but parts 
of the same problem—the production of more 
power from each ounce of engine weight and 
gallon of fuel—it is our privilege also to coop- 
erate in the research programs of the aviation 
industry and those of the air services of the 
Army and Navy. 





ETHYL CORPORATION (aah 
Chrysler Building, New York City Ss) 


Manufacturers of Ethyl Fluid, used by oil refiners to im- 
prove the antiknock quality of aviation gasoline. 
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FLOAT GEAR 


STANDARD THE WORLD OVER 


* 
EDO AIRCRAFT CORPORATION 
414 SECOND ST., COLLEGE POINT, N.Y. 


Controctors to the U. S. Novy; U. S. Air Force 
ond Foreign Air Forces 
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Rearwin 


] 


to 


REARWIN AIRCRAFT & ENGINES, INC. Kansas City, Kansas 


. Because. RIT is tandem model 
eliminating for safety ob- 
server required in side-by-side 
Because, RIT is powered with 
model 7G 120 hp KEN-ROYCE 
engine with 
lubrication 
hand greasing 

. Because, RIT for less 
than $2 per hour! Fuel consump- 


need 


Fi omple te 
eliminates 


pressure 


all 


operates 


tion is only gallons per hour 
. Because, RIT replacement parts 
(if needed) can be obtained easily 
and quickly at the factory. And 


such ‘parts are less expensive than 
comparable parts on larger and 
older airplanes and engines 


Instrument Trainers 
Help YOU Make More Money! 


JOIN 
Division, Parks Air College, Missouri In- 


Pan-American Airways Training 
stitute of Aeronautics, Mississippi In- 
stitute of Aeronautics, American Flyers, 
Spartan School of Aeronautics, the C. A. 
4. Standardization other 
successful operators who say, “Rearwin 


Center, and 
Instrument Trainers are the finest avail- 
able in any price class.” 

For early delivery, call or wire TODAY. 
Also available for early delivery: The 3 
place CLOUDSTER with 120 hp KEN- 
ROYCE Engine, 600 mile range, 2 mile 
a minute cruise, operating cost of less 
than $2 per hour 
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(Continued from page 236) 
pends upon the success of its initial de- 
sign and also upon whether the engine is 
of entirely new design or is an improved 
“mark” of an existing type. Before the 
war, when speeds ranged around 200 
m.p.h. and when the biplane was favoured 
by the RAF, it was not difficult to evolve 
a new type of machine. But the change 
to the monoplane and the demand for 
speeds around 300 m.ph. brought a 
whole train of trouble—wing flutter for 
example—which had not previously been 
apparent. Now we speak quite casually 
of speeds of 400 m.p.h.; and the difficul- 
ties of the aeroplane designer are further 
increased. Two years will probably elapse 
from the initial design stage to the com- 
pletion of the prototype aeroplane. 

The production of the engine, however, 
is quite another matter since it takes 
about four or five years to get a new 
type engine into production from the 
drawing board. This period will vary 
according to the ability of the develop- 
ment department or the engine firm in 
question, but it has never been much 
less than four years. The experimental 
engines are produced in, say, 18 months 
or two years and, if reasonably satisfac- 
tory, are given a special category test in 
order to enable them to be put into the 
prototype aeroplane so that flight testing 
can proceed. In the meantime the de- 
velopment of the engine on the test bed 
is being pushed hard and the jigging and 
tooling for its production is going ahead. 
It is, of course, known what machine 
tools will be required, in numbers and 
type; but, inevitably, the jigging and 
tooling may have to be altered accord- 
ing to the degree of trouble met during 
bench and flight testing and the conse- 
quent amount of re-design which be- 
comes necessary. So, eventually, a com- 
plete aeroplane is evolved during war 
time. But a good deal of frantic work, 
both on the part of the aeroplane and 
engine builder, is necessary to produce 
it. 

Naturally, if only an improved version 
of an existing engine type is required, 
then a certain amount of time is saved. 

While, therefore, in peacetime, an en- 
gine was in a reasonable state of develop- 
ment before its production commenced, 
in war time, we have to face a good deal 
of teething trouble while the engine is 
already being flown and, in fact, has been 
fitted in relatively large numbers in air- 
craft actually engaged on war opera- 
tions. 

Where, in the past, engines have been 
produced only by the parent firms, it 
was a relatively easy matter for the 
parent company to produce and keep 
step, during production, with any altera- 
tions which may have become necessary 
as the result of further development. But 
now engines have to be produced by 
firms which have not previously had 


aero engine experience, such as_ the 
“Shadows.” 
The “shadow” engine industry in this 


country has undoubtedly done a fine job 
of work and the co-operation between 
the parent firms and their “shadows” has 
been, and is, excellent. It is, of course, 
difficult to introduce a modification to an 
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Woe to its foe! 


Over scorched desert sands and far at sea—swift, 
formidable Grumman “ Martlets” are helping the 
British Fleet Air Arm add inspiring chapters to 
its illustrious record. These reliable carrier-borne 
and land-based fighters are designed and built to 
“take it” and “‘dish it out,” as the foe well knows. 


Grumman Aireraft Engineering Corporation 


Bethpage - Long Island « New York 
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engine when it is in large scale pre duc- 
tion by such firms. And 
taken to see that a modification is ab- 
solutely necessary before it is approved 
and incorporated. 


every Care 1S 





The aero engine industry bef he 
war, in the days of retrenchment, was not 
large enough to support the d i 
with which it is now faced f ed 
workmen. Indeed there is p 


shortage throughout the Unité 
dom of skilled machinists and 
consequently, large training 
have been initiated 


Men and women from all walks of life 
are now in our factories, operatir 
chines and assisting in the assembling 
and testing of aero engines—insurance 


agents, shop assistants, milliners, mani- 
curists, clerks, 
cians, and so on. 
have shown remarkal 
new work and many have demonstrated 
real ability. 

One of our “headaches” (particularly 
acute in 1940 and 1941 
difficulty in finding man: 

In the heavy bombing 


actresses, musl- 


actors, 


These men 


1 


and womel 








e keenness in their 


has beer the 
serial stall 


period, after the 





fall of France and during the Battle of 
Britain, it was necessary to dispersé 
some of the larger factories It is not 
generally realized how difficult this was 


because it meant multiplying supervi- 
sory staff and ofter 


housing worl 





rural areas hardly cap: rf ac a 
dating more than a few thousand of their 
own inhabitants. Yet it has bee lone 


with only a temporary drop in produc- 
tion which overall has contained steadi- 
ly to increase. 

There are ‘ f 
gines in production in Britain today. In- 
deed one of the problems o 
torate general of engine productior 
rapid improvement i 
There may be six new ty 
tion now; there will be as many furthe1 
improved types to produce 12 months 
hence. If an engine is outst 
successful, the Air Staff will wish t 
many into operation as quicl 
sible. A hundred fighters, modif 
take a new engine, may be den led 
for delivery within a matter of few 
months. This raises at once a multitude 
of difficulties. The airframes themselves 
have to be modified. The installation and 
equipment may have to be changed. The 
capacity required for, say, new radiat 





many 





must be doubled and sx The ‘ 
of spares also arises. Aircraft her 
in the front line or in reserve 1 
cording to type, need, in addition to thei: 
basic quota of from one to four engine 
a certain number of spare engins A 
these spare engines require spare parts 
which must be despatched and held i 
store for maintenance wherever the « 
gine is to be used The der 
spare parts is enormous and 
large part of the productive capacity ré 
quired for the manufacture 
plete engine 

This, coupled with the pl 
cycle,” the time taken to obtair 
plan production, fabricate and assembl« 
the component parts of an aero ¢ ‘ 
stretches the resourc: f the e1 e in- 


dustry severely 
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Emergencies arise and must be dealt 


with swiftly Last year, during the 
“blitzing” of Britain, the necessity for 


flame damping the exhausts became ap- 
parent This entailed a new design of 
exhaust which, when finalised, 
had to be fitted with all possible speed. 
Working parties had to toil night and day 
to fit these system so that the night 
fighters could get within firing range of 
the bombers, undetected. 

Finally, a word about the actual en- 
The two most famous British 
makers of engines whose products had a 
world wide reputation even before the 
war have more than justified this reputa- 
tion—Rolls-Royce and Bristol. Their en- 
gines have made history. 

The Rolls-Royce Merlin is a liquid- 
cooled, 12 cylinder V engine which 
started its life by giving 900 h.p. at what 
is now regarded as a very low altitude. 
Today, it has a 50 per cent better all 
around performance and has been devel- 
oped to maintain it at extremely high al- 
titudes. 

The Bristol Company, famous for their 
air-cooled Pegasus and Mercury poppet 
valve engines, which are still giving 
valuable service in a number of import- 
ant operational aircraft, started produc- 


system 


gines. 





ing their new 14-cylinder sleeve valve 
air-cooled engine, the Hercules, before 
the war. It is now in full production and 
gives more than 1,500 h.p. 


The Napier Company have also devel- 
oped, and are building, a liquid-cooled 
sleeve valve 24 cylinder H engine, known 
as the Sabre. This engine has yet to win 
its spurs in war, but it can be stated that 
it is the most compact engine yet built, 


in any country for an output of over 
2,000 h.p 
END 
Works Directorate 
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bombers were concentrated over enemy 
territory that prior to the vast organisa- 
tion which made the raid possible there 


first came into being that basic essential 


a huge acreage of level ground. The 
Aerodrome Board first selected it. In 
the days when the present war was still 


only a vague possibility, it was clear that 


in airfield space Germany possessed a 


considerable advantage, though _ this 
might be offset to some extent by the 


plains ol France A policy ol self-suffi- 
] 


ciency was laid down and gradually im- 
plemented 

of these islands was sur- 
veyed from the airfield point of view, and 
when after less than a year of war Britain 
stood wisdom of that prior 
planning became obvious. Every square 


Every cornet! 


alone, the 


yard of airfield surface was precious, and 


great increase of acreage was urgently 
needed. But crops were needed too; 
never in our history were harvests so 


important. By careful planning the air- 


field space was found without diminishing 
the food producing areas unduly. To- 
day, however, with Great Britain acting 
as a huge advance air base for the grow- 


ing strength of the U. S. Army Air Force, 
problem is increasingly 
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The Aerodrome Board submits a report 
in which a reasoned estimate of the pos- 
sibilties of each site is given. This goes 
to the Director of Planning, who consults 
with the Director General of Organisa- 
tion and the chiefs of the RAF Com- 
mands. At the same time the Works Di- 
rectorate is examining the problem, so 
that in the next stage the operational re- 
quirements of the Air Force can be bal- 
anced against technical difficulties. The 
final decision is thus based on considera- 
tion from every angle, but this does not 
mean that the process of selection is slow 
In peacetime, no doubt, it tended to be 
leisurely; in time of war it is rapid. From 
the moment when the trawler’s boat put 
the first surveyor ashore to the turning 
of the first spadeful of peat on the north- 
ern island have been a month; it 
would certainly be little more. And a 
month is not long to decide how half a 
million pounds shall be expended. 

Once the decision is made, Works Di- 
rectorate takes over. They are respon- 
sible for providing the aerodrome com- 
plete with all essential services. They 
purchase or hire the land, design the 
lay-out, and go straight ahead. Runways 
and roadways, piers and slipways, water 
and electricity, drainage and sewage; 
cooking, heating and ventilating; petrol 
and oil storage, workshop machinery and 
wireless masts—these needs indicate the 
range of activities which the department 
covers. Sometimes an entire railway sys- 
tem is necessary; and on more than one 
occasion complete harbour installations 
have had to be provided before the air- 
field construction could start. 

Camouflage is clearly an important 
part of aerodrome design, but many mis- 
conceptions exist concerning its basic 
nature. Before the war Royal Commis- 
sion on Fine Arts was frequently con- 
sulted by Works Directorate when any 
new scheme under consideration. 
The purpose of this liaison was largely 
to avoid complaint from local residents 
that aerodrome construction was destroy- 
ing amenities of architecture or scenery 
Nevertheless, it was known that 
while skillful painting, netting and simi- 
lar devices are useful aids to camouflage 
the first essential is that the structure t 
be hidden blend in broad 
with the landscape. Such qualities in his 
subject make much easier the camouflage 
artist’s task. While protecting the RAF 
from the f vandalism, so fre- 
quently against Government 
building in time of peace, the Royal Com- 
mission had made a valuable contribution 
to our wartime security It 
expected that complete concealment of 
the average aerodrome could be effected, 
but in developing the theory of camou- 
flage artists and scientists have joined 
forces with considerable Even 
in the desert, where nature affords little 
assistance, their triumphs have been no- 
table 

Difficulty of camouflage is by no means 
the only problem of work in the desert. 
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Official U. S. Navy Photo 


U.S. NAVY - Model N2T-I 


.. « the first all plastic-bonded plywood 
trainer ever purchased by the U. S. Navy 


y as a torpedo...a pilot’s airplane...this sweet-flying trainer 
has an impressive ease of maneuverability that cuts hours from 
advanced acrobatic training time...Its sleek and seamless aerody- 
namic efficiency produces precision flying characteristics that re- 


semble those of a fighter. 


The TIMM TRAINER is built of Aeromold plastic-bonded plywood 
throughout...in fuselage, wings and tail surfaces...repellent to 
water, oil, bacteria or fungus... highly resistant to fire and shock. 
The Model PT-220-C, a CPTP version 
of the Navy’s Model N2T-1, is setting 


new standards for Civilian Pilot Second- 
ary Training. Write for specifications. 


| Gwotwllin 


“LOS ANGELES METROPOLITAN AIRPORT + VAN NUYS, CALIFORNIA 


% Fabricators of Aeromold plastic-plywood parts and metal sub-assemblies for leading aircraft manufacturers® 
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IF INTERESTED IN AVIATION AS A CAREER — THEN 
YOU SHOULD BE INTERESTED IN STEWART TECH 
TRAINING. 


A tremendous air-age is being training is a prime requisite for 
ushered in by the war-develop- a career in Aviation. This type 
ment of over-ocean and over- of training is yours at Stewart 
land flying. Authorities are pre- Technical School, a govern- 
dicting that Aviation will be- ment-approved school with a 
come the dominant mode of long and distinguished record 
transportation, and the Indus- in the training of Aeronautical 
trial Giant, of the future. Draftsmen and Aircraft Master 
Thorough, top-notch technical Mechanics. 


Full Information On All Courses Mailed On Request. 
Ask for Catalog No. 121. 
















SCHOOL OF AERONAUTICS 


STEWART TECHNICAL SCHOOL 


FOUNDED IN 1909 * SPECIALIZING IN AERONAUTICS SINCE 1929 





STEWART TECH BUILDING, 253-5-7 W. 64th ST., NEW YORK, N. Y. 
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In PEACE... as in WAR 


Two-way radio communication is a vital factor whose importance is magnified by today's 
events around the globe. Not only do our far-reaching fighting forces coordinate their 
operations through the maintenance of radio communication — but we, at home, are sup- 
plied with constant information concerning their activities. 


Tomorrow, when the nations will again be at peace, giant transports will link the peoples 
of the world closer and closer . . . and two-way radio communication will cement new ties 
with all peoples, everywhere. 


JEFFERSON -TRAVIS RADIO MFG. CORP. 
nufacturters of Aircraft, Marine and Mobile Ra dio Communication EGuipzment 
4™. 


NEW YORK, N. Y. WASHINGTON, D. C 





ie 
BUY WAR BONDS AND STAMPS 
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DO YOU NOW THE PEOPLE 
WHO HAVE MADE AVIATION 


WHAT IT tS TODRY? 





More than 400 pages. $5.00—Release date: September 10, 1942 
PUBLISHED BY THE PUBLISHERS OF FLYING 


YOU NEED “WHO'S WHO IN AVIATION’—ORDER YOUR COPY FROM 
YOUR BOOKSELLER AT ONCE OR USE CONVENIENT COUPON BELOW 


jee wee ee ewe eee eee ee eee eee 
f Ziff-Davis Publishing Company 
; Book Division, Dept. F1042 

i 540 North Michigan Avenue 
g Chicago, Illinois 

; Please send me.......- copies of WHO'S WHO IN AVIA- 
g ‘TION, 1942-43 at $5.00 the volume. | am enclosing $....... 
fin (| check money order. 
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NEVER before has it been so necessary to know the 
leading personages in aviation, their backgrounds, 
accomplishments, their aviation or military recerds, 
their affiliations and works, and vital statistics 
about them. . . . Here, in a convenient one-volume 
reference, is a biographical hall of fame bringing 
you timely information about more than 3,500 
living men and women who have contributed and 
are contributing to the growth of aviation: 


WHO'S WHO IN AVIATION—1942-43 


This monumental volume results from an exhaustive 
special survey, unparalleled in scope, of key 
people in aviation. To insure accuracy and thorough 
coverage, all data was checked against records of 
federal, state, municipal, and regulatory agencie, 
Army and Navy directories, the roster of the In- 
stitute of Aeronautical Sciences, and standard trade 
reference sources. WHO'S WHO IN AVIATION 
will prove invaluable to everyone in any way as- 
sociated with aviation—members of all aviation 
industries, salesmen, newspaper editors, aviation 
writers, radio commentators, librarians, and others. 


al your fingertips 
INCLUDING: 
e Aeronautical leaders in Armed Services 
e Outstanding educators in aviation 
e Key men of commercial airlines 
e Aircraft manufacturing executives 
e Outstanding pioneers in aviation 


e Noted aeronautical technicians and scientists 


e Officials of the Civil Aeronautics Administra- 
tion and Board 
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PLVMB IS A 
LEADER 


uk 35 years ago the first Plomb tool was made ina 
py small Los Angeles blacksmith shop. 





N 3 Since that time specialized lines have been con- 
, tinuously developed for all industries. The out- 
standing popularity of the Plomb Aviation Line is 
due to the fact that it has been built in the very cen- 
ter of concentrated aviation activity—designed 
from practical experience to meet the exacting 


needs of the aircraft industry. 


Today more than a generation of quality and 


service has made Plomb tools the first choice of 





millions of mechanics everywhere — has made the 
; Plomb Tool Company one of the world's largest 
manufacturers of quality hand tools for mechanics. 
PLOMB TOOL COMPANY, 2209 Santa Fe Ave., 


Los Angeles. 


VPLVMBY 
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—he proper interpretation of aviation has never been more 
necessary, because never before has it meant so much to so 
many people. To provide a vehicle that will reflect aviation in its 


MILITARY true light we announce the publication 


. 
CiVitl 


COMMERCIAL 
AVIATION 





The present and future progress of aviation, depends on three factors: 


FIRST ISSUE NOVEMBER MANUFACTURE 
hd. OPERATION 
ON SALE OCTOBER FIFTH 
PUBLIC OPINION 


PRICE TWENTY-FIVE CENTS 


CIRCULATION GUARANTEE Manufacture and operation are those tangible factors that can be com- 


75.000 


pared to the body of the industry, but public opinion is the heart of the 
industry, without which the body could not exist. 


SKYWAYS will be a quality magazine of general distribution. 


SKYWAYS will appeal to those actively engaged in aviation and also to 


those who have an active interest in aviation. 


SKYWAYS will be interesting and authoritative, its editorial policy guided 


by experts in every branch of aviation. 


SKYWAYS will cover military, civilian and commercial aviation. Its edi- 


torial eyes will be focused sharply on the post-war market. 


SKYWAYS will have an excellence of presentation in line with quality mag- 
azines published in other fields and will be printed on high-grade coated 
paper by one of the country's finest printers. The front covers will be works 


of art using original paintings by the finest artists. 


Our ultimate victory will establish control of the skyways for the peace and 








security of all people — for the development of aviation on the peaceful 


ARE THE HIGHWAYS OF THE WORLD 
highways of tomorrow. To this end we dedicate SKYWAYS. 





J. FRED HENRY Publisher 


ioe ipa sca on HENRY PUBLISHING co. 
30 ROCKEFELLER PLAZA © NEW YORK CITY 
West Coast Office . 5601 Century Boulevard, Los Angeles, California 
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THE bombing of Tokyo, in which 
former Aviation Cadets trained at 
Ryan participated, is but a foretaste 
of the fare in store for our enemies. 
What red blooded American wouldn't 
like to personally dish out that kind 
of fare to Tokyo, Rome or Berlin? 


If you are 18 or not yet 27, single or 
married, you may make your fight- 
ing efforts most effective by enlisting 


—_— a 
na RA 


Ye dd 4 (100... 


as an Aviation Cadet. No school di- 
ploma or credits are necessary; new 
simplified tests determine your qual- 
ifications. Uncle Sam pays you to 
learn and commissions you as a Sec- 
ond Lieutenant when your training is 
completed. Visit or write the nearest 
station of . 


name O° 
U.S, ARMY >. 


SRM ANE 


SCHOOL OF AERONAUTICS 


Tucson, Ariz. * San Diego, Calif. - Hemet, Calif. 


DEDICATED FOR THE DURATION TO THE EXCLUSIVE TRAINING OF ARMY AVIATION CADETS 
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YOU are Needed for ONE of These Key Jobs 


“ AERONAUTICAL ENGINEERING 
on Aircraft Design Plant Layout Armament Installation Design 
Aircraft Drafting Material Control Time and Motion Study 
Research Production Planning 
ond -++ and other specialized engineering duties 
jation 


AIRCRAFT PRODUCTION 
Armament Installation 
Final Assembly 

Inspection 

Experimental Development 
- and other specialized and technical duties 


AIRPLANE and ENGINE MAINTENANCE 
ia- Airline Engine Mechanic (CAA-certificated) 
CAA-certificated) 


ivilian employee en- 











Engine Installation 
Instrument Installation 
Hydraulics Installation 


Pre-Flight Check 
Customers’ Service 
Production Supervision 


° Airline Aircraft Mechanic 
eer Civil Service Aircraft Mechan 
Ww. 


gaged in military airplane 


Army or Navy aircraft mainter 
tM AS These are the jobs Aero Tech trains 
tS 2, jobs in aviation the CAREER post 
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j 4 
> man who is vitally important to our cour in the present wartime 
4 7 o and can enjoy security and success in the great peacetime ahead. Be 
¢ TEC = THAT kind of man, with Aero Tech training 
Aero Industries Technical Institute, 5255 W. San Fernande Rd., Los Angeles, Calif. Onn chy 
| Please send my free copy of 




















ng 
he booklet and complete information on training for a | tf 
career in Aviation. I] am interested in [] Aeronautical Engineering, [}) Aircraft Mechan- ~ 
| ics (aircraft manufacturing), () Airplane amd Engine Maingenance (Airline or Civil | Contractor to U. S. Army Air Forces 
| Service), () Undecided. Years High School: [3 1, 2 2, 3, 2 4. Years College (Liberal 
Arts 1,0 2.03, O4. Years Engineer 












Technical Training Command 


gineering College: 91,02,.03,04 
| Name 
| Address 
City 


AERO INDUSTRIES TECHNICAL INSTITUTE 


5255 WEST SAN FERNANDO ROAD, 





LOS ANGELES, CALIFORNIA 


5 Career Courses in AIRCRAFT MECHANICS and AERONAUTICAL ENGINEERING—Including 12 Month Aircraft Mechanics Course Approved by U. S. Civil Aeronautics Administration 
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® Gas and oil lines—the circulatory 
system of a plane—are small but important 
factors in air supremacy for the Nation. 


As a manufacturer of precision parts Dole 
has for many years produced to the closest 
specifications. The tolerances of aviation 
were neither new nor an obstacle. Already 
the major airplane companies served, have 
confirmed the ability and accuracy shown in 
Dole Products. , 


THE DOLE VALVE COMPANY 


o (Incorporated 1906) 
1901-1941 Carroll Avenue, Chicago, Illinois 
PHILADELPHIA . DETROIT . LOS ANGELES 


FITTINGS » * = ~ 


* x * and VALVES 
For Aircraft Pipes & Tubes 
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(Continued fro page 242 
desert as a huge natur: iel 








natural error. Whil« certain! fF 
maximum chance of safety in forced 
landings, a loose sandy surface can give 
rise to appalling difficulties in take-off 
Of the devices by which these are 

bated little can be said: but those wl 
have seen how often our aircraft are it 
evidence over the desert at times wher 


the enemy force, of presumab] 


able strength, is not, have _ probal 

drawn correct conclusions. The achieve- 
ments of Works Directorate in the desert 
were based on experience in mandated 


territory. In this we have the advantages 
Fairness demands that we 





l IgE 
the fact. Extensive experience of sand as 
a substance highly inimical to the opera- 
tion of aircraft we now share pretty 


equally with our opponents. But we did 
have a fairly long start 

Most of the tasks which the Works 
Directorate performs are based on ex- 
perience; their details ha 


out by trial and error; so well are their 
outlines known that a few brief direc- 
tions can sometimes set the while ma- 
chinery in motion. On the other hand 


there have been occasions when improvi- 
sation has been 
dromes have had to be constructed against 
the clock from whatever material was to 
hand. 

The advance parties who landed in 
Norway to prepare for the air defense of 
that country against the ruthless German 
advance faced heart-breaking problems 
The few Norwegian airfields had been 
seized by the invaders. If our planes 
were to operate it was necessary to make 
use of whatever level surfaces could be 
found. They were few in number, and 
with the snows just melting, extraordi- 
nary difficulties were er 


necessary, when aero- 


countered in their 




















use. Neverthless our planes took the air 
One squadron operated from a frozen 
lake, with the German bor rs raining 
down high explosive on the ice 

At another point level stretch was 
found but a ploughed strip ran at right 
angles across the run hundred 
thousand turves were cu urround- 
ing fields and fitted into the fu ws 
Then, to improve the surface, every scrap 
of wire netting in the district abbit 
wire, fencing, anything that could be 
found, was laid alon e track. Still it 
was too soft for a off Sut e RAF 
officer in charge would t throw his 
hand. The entire v ‘ fencing of a 
sports field was pulled up and laid along 
the run. When it proved too short, hun 
dreds of snow-shields were collected 


from miles around. At this point German 
air reconnaissance spotted the work and 





soon the machine-gun bullet were 
whistling down. With brief inte ls 
under cover, the ke went The 
same evening our fighters were in the 
air. 

The story of that airfield ma 
nothing under enemy fire (tl was 
sniping from fifth columnists t ntend 
with as well as bombs) is as fins 
to the spirit of “Works and Bi 
the department is affectionate] 
any praise for their more 
achievements, some of which rank en- 
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gineering feats of high order. The story 
sums up the spirit of the men. Whether 
in the snows or in the desert; whether up 
to their waists in a peat-bog or tunneling 


deep into mountainside; bombed, 
sniped, or machine-gunned, they have 
only one creed. It is a creed shared by 


the whole of the English-speaking world: 





the job must be done. 
1s END 
| Organisation of RAF 
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Bomber Command 

force of bomber 
aircraft, Command con- 
sists of the force of fighter air- 
craft. Coastal Command and Army Co- 
operation Command I have already men- 
tioned. In addition there are the vitally 
important Command, the 
two Training Commands (Flying Train- 
ing and Technical Training Commands), 
Balloon Command and Ferry Command. 
Maintenance Command is one of the larg- 
est in the entire Air Force. It has been 
described as “the wholesaler and re- 
tailer for the operational commands.” It 
receives the aircraft, and what is almost 
more important, the more than 750,000 
separate parts of aircraft and items of 
stores, which the RAF needs. It holds 
them in gigantic depots and distributes 
them when they are wanted. The Train- 
ing Commands are also, as you can 
imagine, vast organisations, the function 
of which is to provide a never-ceasing 
and ever-broadening flow of pilots, air 
gunners, navigators, bomb aimers, wire- 
less operators, skilled fitters and riggers 
and men of many other trades to the 
RAF. Balloon Command operates the ex- 
tensive balloon barrage which protects 
all our principal cities from low-level 
attack. Ferry Command is responsible 
for the delivery of American aircraft 
across the Atlantic. 

The symmetry of this system of func- 
tional commands has had, however, to be 
modified by the fact that the RAF must 
operate in many different parts of the 
world remote from these islands. There- 
fore three separate commands, those of 
the Middle East, India and West Africa 
are organised on a geographical basis. 
Each of these commands operates both 
and other types of 
The Middle East Command is 
formidable force on its 
the entire RAF at the 
These commands 
have problems of their own of great com- 
plexity.. You can easily imagine what it 
must be to maintain and operate aircraft 
from distant countries 
which lack almost all productive indus- 
try. Almost every item of stores has to 
be brought to them after long and peril- 
ous s€a or all 

The next unit below the command is 
the group. Most commands are organised 
in a number of groups which are gen- 
erally disposed geographically. All the 
bomber stations in a particular part of 
th for example, are organised 
They are generally com- 
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stations or a number of wings. A typ- 
ical station in Bomber Command for 
instance consists of a main aerodrome 
and generally one satellite aerodrome 
under the command of a group captain. 
There may be three squadrons 
operating under the station commander, 

Some half a dozen o1 
stations are contained in each group. If 
the stations built before the waz 
they have rate buildings- 
for the aircrews, barracks for the air- 
men, recreation rooms and the like. If 
they have been built since the war their 
occupants have naturally to make do 
with something much simpler and great 
regard is paid to dispersal and conceal- 
ment. 

Where squadrons operate individually 
and moves are frequent as, for example, 
with an Army in the field, it is found 
more convenient to adopt the organisa- 
tion of a separate wing headquarters con- 
trolling a number of squadrons on sepa- 
rate landing fields. 

It is, however, in the squadron that 
we find the real basic unit of the RAF 
The squadron consists of a little more or 
a little less than a score of aircraft, ac- 
cording to type. This is the unit, anal- 
ogous perhaps to the battalion or bat- 
tery in the Army, or the ship in the 
Navy, around which the loyalties and 
the healthy rivalries of the aircrews cen- 
tre. It is in the squadrons, moreover, that 
there arises that immense scope for 
leadership, that need of the power to in- 
spire and to weld men together, upon 
which so much depends in any armed 
force. Operational squadrons have their 
ups and downs; they are sometimes shat- 
tered by grievous losses but are rallied 
by successful leaders or they lose trusted 
commanders who have to be replaced by 
new men. These squadron leaders are 
for the most part very young; in their 
early 20’s in many cases, and on them 
falls tremendous responsibility. They 
have not only to lead their pilots and aire 
crews in flight and combat, but also to 
command their 200 or 300 men of the air- 
craft maintenance and ground staffs. On 
the tireless and often very heavy work 
of these mechanics depends the whole 
efficiency of the squadron. A squadron 
may have 20 splendid aircraft, but if its 
“serviceability” as it is called, is low, only 
a small proportion will be able to take 
the air. It is only by developing the 
most highly skilled and self-sacrificing 
mechanics directed by highly effective 
non-commissioned officers that an Air 
Force can keep going. 

Here then, in the very broadest out- 
line, is an account of the organisation of 
the RAF. You will realise that this now 
vast and mighty force is incomparably 
more complex than I have been able to 
suggest in this article. But it is perhaps 
best that you should be given the broad- 
est possible picture in order that you 
may points. Fir ’ 
let me repeat that we are under no 1 
sion that the organisation of the RAF is 
perfect. We do not suppose that we have 
solved every problem. New and extreme- 
tasks are constantly facing 
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grasp the salient 





ly exacting 
the RAF. We are constantly endeavour- 


ing to learn from experience; to adopt 
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a Rees Greater Cadets train better pilots for 
ffective EE ica a more powerful Air Force—carry 
an Air , "13; sharp eyes along far-reaching coast- 
——s ( al fronts—render valuable aid in the 
ation of Liaison Service of the CAP. 

is bev We are proud that peace-time Cadets are recognized for 
Se their ability to fulfill a war-time job—that they are perform- 
perhaps ing that job with the economical efficiency and rugged 
broad- stamina that has earned for them the reputation of America's 
meg Finest Primary Trainers. 

no illu- Your part in the CPTP and the CAP will be even greater 
RAF is when you fly 65 HP and 90 HP Interstate Cadets—the Civilian 
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Trainers built to Military Precision. Write today for com- 
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what have proved effective practices from 
our allies—and even, if need be, from our 
enemies! Nevertheless we firmly believe 
that the present basis of the RAF a 
centralised organisation is indispensable 
to the existence of Great Britain as an 
independent nation. Two years ago that 
force stood between the British people 
and certain enslavement to the Nazis 
Now the RAF is ceaselessly attacking, 
heavily engaged with formidable enemies 
on a dozen fronts. Its fighters range the 
coasts of occupied France; its bombers 
pound the cities of Germany; in the Mid- 
dle East it has made Malta a graveyard 
of German and Italian aircraft. It has 
not escaped without suffering heavy 
losses. It has further ordeals before it, 
but now it has been joined by powerful 
allies. The Soviet Air Force and the 
United States Army Air Force and Naval 
Air Service are gathering in the east and 
in the west. The men of the RAF, and the 
women of the WAAF will go forward 
to victory in company with the airmen 
and airwomen of the United Nations 
END 
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into a trade was no longer dependent on 
a woman’s occupation or capabilities in 
civil life. 

Then came the Battle of Britain, when 
the Luftwaffe, made every effort, but 
without success, to undermine the morale 
of civilian population and Service per- 
sonnel alike. During the daylight mass 
bombing attacks on some of the Fighter 
aerodromes in August and September, 
1940, the WAAF plotters were to be seen 
in the operations rooms with their ear- 
phones pressed to their ears to keep out 
the inferno of noise from the torrents 
of bombs that were bursting all around 
Steady and calm at their posts, these 
airwomen never faltered in their duties. 
There is the story of the operations room 
that received a direct hit and of the 
WAAF telephone operator who stuck to 
her post, vainly endeavouring to keep 
communications going until at last the 
heat and suffocating smoke of the fire 
forced her to give up; of the airwomen’s 
trench that was bombed and of the 
cheerful courage of the wounded as they 
were dug out and placed on stretchers; 
of the WAAF sergeant who calmly went 
out into the aerodrome and began to peg 
out with red flags all the places where 
unexploded bombs were buried as a 
warning to the returning fighters. And 
there is the story of the WAAF cooks 
who managed, to their eternal credit, to 
turn out good meals at all times of the 
day and night in the face of such diffi- 
culties as lack of water, light and suffi- 
cient sleep. 

Hundreds of other stories could be 
of these airwomen, their undaunted cour- 
age, their calm devotion to duty 

And here is the story of a WAAF cor- 
poral, now commissioned. She rescued a 
pilot from the flaming wreckage of 
crashed aircraft with its bomb-load sti 
aboard. As she dragged him from the dan- 
ger zone the bombs started exploding and 
she shielded his body with her own 
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bravery earned her the Empire Gallantry 
Medal—now called the George Cross— 
“for meritorious acts of gallantry.” Other 
awards to members of the WAAF in- 
clude the Military Medal, the C.B.E., the 
N.B.N. and the B.E.M., for as the WAAF 
share the dangers with the RAF, so they 
share the honours. Although they do not 
fly as aircrews, the Defence (Women’s 
Forces) Regulations, 1941, declared the 
WAAF to be members of the Armed 
Forces of the Crown. This is a tribute 
to the proven value of the WAAF in this 
fight for freedom which has involved the 
whole of civilization and brought women 
to their ranks from all over the world. 

When in 1940, thanks to the fighter 
pilots of the RAF, the Luftwaffe had been 
driven from Britain’s daylight skies, life 
largely resumed the normal working 
routine of a nation at war. Now the 
WAAF had won their spurs they were 
wholeheartedly accepted as part and par- 
cel of Britain’s flying service. The RAF 
were proud of the WAAF. Still more 
trades were opened up for the airwomen. 
Substitution of WAAF for RAF personnel 
continued to take place on an ever-grow- 
ing scale. 

For certain work complete substitution 
of WAAF personnel for RAF, instead of 
a percentage substitution, is now visual- 
ised. Some of the barrage balloon sites, 
for instance, already are manned entirely 
by women. 

A large proportion of the WAAF is oc- 
cupied in cooking and catering for the 
RAF, cleaning its quarters, manning its 
telephones and teleprinters, staffing its 
multifarious offices, and dealing rapidly, 
patiently and accurately’ with the myriad 
humbler routine tasks which together en- 
sure the successful administration of a 
great Service. The WAAF had now be- 
come a highly organized service fulfill- 
ing its main object of replacing officers 
and men of the RAF employed on ground 
staff duties. A number of WAAF code 
and cypher officers have been serving for 
some time in the Middle East. 

Although so far airwomen have not 
served in the capacity of aircrews, WAAF 
officers have for a long time flown on 
duty. Now airwomen too are permitted 
to fly on duty. No longer will women 
flight mechanics be earthbound on the 
tarmac watching with obviously eager 
eyes the aircraft they have been work- 
ing on soar into the skies. They, too, will 
be airborne with the craft on testing 
flights, seeing tangible results of their 
work in operation. Another type of fly- 
ing duty is that of the nursing orderlies, 
who are specially trained for duties in 
air ambulances 

Just as the WAAF has a trade for al- 
most every type of woman, ranging from 
tasks of a purely domestic nature to of- 
fice, secretarial and scientific work so the 
recreational side of service 


and social 


life is generously provided for. Ener- 
getic sport is available for the “outdoor 
girl.” Recreational facilities are many 


and varied and airwomen can work off 
surplus energy in games, swimming and 
dancing; or they can relax in pleasant 
rest rooms and canteens when off duty. 
Opportunities are afforded for pursuing 
educational studies interrupted by the 
war. Foreign languages can be learned, 


september, 1942 


or typing and shorthand be speeded up 
by attending “night schools” after duty. 
Health is carefully guarded, and besides 
having the benefit of the ordinary med- 
ical services provided for the RAF gen- 
erally, the larger WAAF centres have 
qualified women doctors of the RAF med- 
ical branch. 

After nearly three years of action, the 
WAAF has found its “place in the sun” 
working in co-operation with the RAF 
for victory. Their reward for taking on 
more and still more work is in seeing an 
increase in the numbers of trained flying 
crews, many of whom would otherwise 
have to be retained on ground duties 
They have the additional satisfaction of 
knowing that they have played an im- 
portant part in servicing the aircraft in 
which these crews are flying. 

In this great substitution of women for 
men, the RAF has demanded as much of 
the WAAF as they have of themselves. 
But the WAAF are determined that, come 
what may, whatever the duty or wher- 
ever the battle, they will face it success- 
fully, together with the RAF. 

END 





Army Cooperation 


(Continued from page 77) 











area by such and such a time. In these 
circumstances their machinery of ground- 
air operation was excellent, the outcome 
of years of study by the air force of a 
continental nation possessing a_ great 
army. 

We had not developed this co-opera- 
tion to the same degree because we had 
not been faced with the same problems. 
An island nation, we had built up and 
developed our air force to protect our 
trade routes and cities and to carry the 
war to the enemy’s country by means of 
our bombers. The role of our small army 
was to protect this country and the bases 
of our Empire routes. 

It is therefore true to say that in 1940, 
we had much to learn in the technique 
of intimate co-operation with an army 
in the field. One of the first steps was to 
discard the Lysander, which was the pre- 
war conception of the tactical reconnais- 
sance aircraft. It is interesting to note 
that our views on this had been shared 
by the Germans who produced the Hen- 
schel 126 at the same time as we pro- 
duced the Lysander; the two aircraft are 
almost identical. It was decided to rearm 
the tactical reconnaissance squadrons 
with a fast, well-armed and armoured 
aircraft, and for this we were fortunate 
enough to get the American Curtiss 
Tomahawk fighter. A technique for the 
close support of land forces on the bat- 
tlefield was developed and our experience 
in Libya has since shown our method to 
be at least as good as that of the Ger- 
mans. 

With the successful invasion of Crete 
by air-borne forces a new problem 
emerged. Crete had been taken by a 
parachute-glider-air-borne attack, and 
suddenly sceptics of all services and all 
political parties remembered with a shock 
the ridicule with which they had re- 
garded the Russian paratroop experi- 
ment of pre-war days. All this was an- 
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other job for Army Co-operation—a job 
of which for reasons of secrecy, nothing 
can now be said. The combined opera- 
tions raid at Bruneval, where radioloca- 
tion equipment was destroyed by para- 
troops at night, is, however, an indica- 
tion of how it is being done. 

Another Army Co-operation job of 
which, on security grounds, little can 
yet be said, is that of creating an air ob- 
servation post for artillery. In the last 
war pilots and observers set out on a 
fixed task. Equipped with elementary 
wireless, the observer in the aircraft di- 
rected the guns 6,000 feet below him by 
a simple morse code formula. Fighter 
aircraft, either on offensive patrols across 
the lines or flying above him, gave him 
protection. His main danger was anti- 
aircraft fire. 

Today the speed of fighters and the de- 
velopment of flak has made the 1914- 
1918 method of spotting hazardous and 
obsolete. It is still essential however 
for a gunner to know how and when his 
shells are falling, and his problem is very 
like that of the commander, to 
whom accurate information of an enemy’s 
movements and dispositions is essential. 
The supply of accurate information— 
the word accurate cannot be overstressed 
—has placed upon pilots and observers 
of Army Co-operation aircraft a great 
responsibility. 

Since Army Co-operation pilots are 
required to supply military information, 
on which the course of an engagement 
may depend, it is essential that they 
should possess a sound basis of military 
knowledge. The pilot who can identify 
the mark of a German tank, who can 
recognise the difference between the types 
of guns moving along a road, who can 
comprehend the inference to be made 
from a column of motor cyclists with 
side-cars as against that suggested by a 
mere string of motor cyclists, is a person 
of far greater value than the man who sees 
merely a “mass of vehicles heading west 
along the road from — to —” and who 
has no means of identifying the types of 
equipment concerned. It is not enough, 


army 
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in fact, that an Army Co-operation pilot 
can fly. He must have a thorough knowl- 
edge of the German army, its armoured 
formations, its equipment and how that 
equipment is transported. He must be a 
military encyclopedia as well as an air- 
man. 

It is partly for this reason that there 
are no RAF intelligence officers on the 
strength of Army Co-operation Command 
squadrons. The intelligence brought back 
is, in fact, not of an Air Force nature. It 
is, in general, military information. Each 
Army Co-operation squadron accordingly 
works with a small air liaison section 
normally of three Army officers. 

All these officers have been specially 
trained. They are picked men whose 
first duty is to brief pilots, to advise them 
on their selected tasks, to extract every 
possible scrap of military information 
from them when they return. Each of 
these sections has its own travelling 
photographic tender where the results 
of each photographic sortie are processed. 
To the Army liaison officer falls the job of 
making what is termed a “first phase in- 
terpretation” of the photographs brought 
back. This interpretation, like the verbal 
report of the pilot himself, is telephoned, 
radioed or sent by dispatch to the mili- 
tary commander of the force with which 
the squadron is working. 

Considerable training in all this work 
is very necessary to Army Co-operation 
pilots. With all other pilots of other 
RAF Commands they pass through the 
usual flying training schools. But to this 
is added a course in the art of military 
manoeuvre. This in time leads them to 
the special training organisation of Army 
Co-operation Command which is centred 
in a group headquarters. Under it are 
special training units to instruct air- 
borne troops, parachute organisations and 
training units working solely in anti- 
aircraft co-operation. The very nature 
of these units, all of which are superim- 
posed.on the many diverse and smaller 
activities which are part of the advance 
training side of the RAF, makes it im- 
possible to say more of them. Like so 
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many of the activities of Army Co-opera.- 
tion since Dunkirk they must remain 
military secrets. 

END 





Ferry Command 
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— 
addition, and always he has to make cer- 
tain that there is a sufficiency of them to 
hand—but, to avoid waste, no more than 
a bare sufficiency. 

The ideal proportions of Atlantic ferry 
crews which I set out to attain, as the 
Canadian operational training units have 
come into fuller working order, includes 
approximately 70 per cent newly trained 
pilots and crews. On reaching Britain 
these men go to squadrons and do not re- 
turn. The remaining 30 per cent are 
civilians permanently employed on ferry- 
ing. The latter, incidentally, normally 
return to Canada by air. 

The service training in my command is 
carried out in three departments: flying, 
wireless and navigation. Four distinct 
types of pupils arrive for training and 
checking: 

1. Products of the Commonwealth Air 
Training Plan in Canada. 

These pilots have approximately a 
total of 250 hours flying, of which 100 
hours have been spent training on Service 
types of aircraft. They require very lit- 
tle further training. 

2. Experienced Service pilots who have 
been on duty in Canada and the 
U.S.A. and been posted back to Brit- 
ain. 

3. Qualified instructors from Service 
training schools in Canada and U.S.A 
being posted to Britain. 

4. United Nations Air Forces pilots 
(Poles, Czechs, Norwegians, etc.) 

Less than one per cent of all the pilots 
in these four categories fail to pass out. 

A very high standard too is apparent 
in the wireless operator/air gunners— 
who share the intensive courses with 
civilian operators at our radio schools. To 
these schools also come personnel of the 
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PEEL OFF AND HEAD FOR HOME 


The boys “‘upstairs'’ and down have a smile on 
their lips these days. There is a new light in their 
eyes; a new song in their hearts. They still have a 
long way to go, but the victory they are fighting 
for is at last in sight. 

They are optimistic, but not complacent about 
winning sooner than they dared hope. They are 
training, fighting ... working harder than ever 
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because they know how crucial are the months 
which lie ahead. They will go on fighting be- 
cause they know they are not alone. They know 
you are utilizing all your talents; are being trained 
to take their place. But they need more of you... 
pilots, mechanics, instrument technicians, radio 
operators ...to win victory now. To speed the 
day when they can peel off and head for HOME! 
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U. S. Army Air Forces for special brief- 
ing in transatlantic procedure and flight 

Nearly all the navigators in the RAF 
Ferry Command are now service trainees 
who, like the pilots and wireless opera- 
tor/air gunners do not return to us from 
Britain. 

A training school has been established 
for civilian flying personnel for nearly 
two years. It was opened with the ob- 


ject of obtaining men with a minimum 
of 750 hours solo time holding a com- 
mercial licence and instrument rating 


and with some twin engine experience 
About 75 per cent of these men are re- 
tained for ferrying work. 

These civilian pilots come from all 
the earth. Under the very severe 
which I apply to them if they are to be 
permanently engaged on Atlantic ferry- 
ing, only first-class men emerge success- 
fully. Practically all of them would be 
regarded as too old for operational serv- 
ice in their national air forces, but they 
do great service by ferrying bombers to 
the younger men who will fly them in 
operations. 

The Signals Branch of the Ferry Com- 


over 


tests 
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Pcgsus engines of 1,000 h.p., the Sunder- 
land’s maximum speed is 210 m.p.h., with 
a range of 2,880 miles at 178 m.p.h. 
Loaded it weighs 45,700 pounds and has a 
span of 112 ft. 10 in., a length of 85 ft. 4 
in., a height of 32 ft. 11 in., and a wing 
area of 1,487 square feet. Cruising out 
over the Atlantic on convoy protection, 
ind on long-distance reconnaissance 
work generally, the Sunderland has 
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mand has been organised on an immense 
scale and on the engineering side we have 
to supply men not only to Montreal but 
to places as far apart as San Francisco 
and Bermuda and into the Arctic zone. 
The bogey of transatlantic flight has 
been laid by the meteorologist. The basic 
forecasts for the Atlantic flights are made 
at Dorval and primary forecast centres 
make a chain from Dorval to Bermuda, 
Newfoundland, Labrador, Greenland, Ice- 
land and the west coast of Britain. 
Bombers and flying boats crossing the 
Atlantic are well laden with urgently 
needed war material, Government mail 
and official passengers for all departments 
of the British Government and those of 
the U. S. and Canadian governments as 
well. A few months before the outbreak 
of this war leading experts in the U. S. 
and Britain were unanimously of opinion 
that it was impossible to found a winter 
airmail and passenger service over the 
North Atlantic. So it is worth recording, 
for the first time in history, a large vol- 
ume of freight, diplomatic mail and pas- 
sengers was ferried to Britain on regular 
schedules by bombers throughout last 
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winter—the worst winter, I am told, in 
30 years. 

From the questions most commonly 
put to me by laymen regarding trans- 
atlantic flights, it is clear that the main 
point of interest is still the speed at which 
the crossing can be made. I do not allow 
this consideration to enter the mind of 
anyone under my command. It is, in fact, 
an offence for any of my captains to at- 
tempt to “beat records” which might 
hazard new and valuable aircraft. Each 
captain is given a flight plan by which he 
proceeds to Britain on routes, zones and 
altitudes according to the weather in- 
formation from both sides of the Atlan- 
tic. The most economical speeds are fixed 
for each zone of the crossing and the cap- 
tains loyally adhere to their flight plans. 

The record of each transatlantic flight 
is sent back tome. The great mass of in- 
formation thus obtained by a war or- 
ganisation is collated in a form which will 
be invaluable to Great Britain, Canada 
and the United States when plans come 
to be made for post-war commercial air 
services over the North Atlantic. 

END 





ance equal to the importance of its du- 
ties. Guns bristle from its nose and stern 
and from amidships on either side, and it 
also carries a substantial bomb-load. 
Endurance is its main characteristic; a 
Sunderland lately forced down through 
engine trouble in the South Atlantic was 
taken in tow by a Naval corvette and 
towed hundreds of miles through a heavy 
swell, a severe crosswind and bad elec- 
trical storms. The tow lasted 74 hours 
and the Sunderland received a terrible 
buffeting. 

The Bristol Beaufort bomber and tor- 
pedo carrier flies at over 300 m.p.h. and 





2 in., and a height of 14 ft. 3 in. The 
twin engines are 14 cylinder sleeve valve 
air-cooled Bristol Taurus, of over 1,000 
h.p., and this aircraft has done brilliant 
work for Coastal Command. Heavily 
armed, it is a first-class torpedo aircraft 
and bomber, carrying a crew of four. 

That, roughly speaking, completes the 
summary of Britain’s modern bombers. 
In addition, of course, the faithful old 
Hampdens, Whitleys and Blenheims con- 
tinue to fly with the RAF. 

A reference must be made to the Brit- 
ish training aircraft. The first plane 
handled by a fledgling pilot is the famous 
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so consistently successful in all sorts of 
flying over many years. It was on an 
early Tiger Moth that the late Amy John- 
son made her amazing record flight to 
Australia years ago, and today’s version 
of the Moth is one of the most efficient 
and reliable light aircraft in the world 
Other trainers are the Airspeed Oxford 
and the Miles Master. The Oxford 
a wing span of 53 ft. 4 in., a maximum 
speed of nearly 200 m.p.h. and a range of 
almost 1,000 miles; it is powered by two 
350 h.p. Armstrong Siddeley Cheetah en- 
gines. The Master (built by Phillips and 
Powis) is a small and neat aircraft of ex- 
cellent design; maximum speed is 250 
m.p.h., with a range of 500 miles 

The Avro Anson, which did great work 
with Coastal Command at the beginning 


has 








of the war, is now a trainer and comm u- 
nications aircraft. It has two Cheetah 
engines, a maximum speed of 188 m.p.h. 
and a range of about 800 miles 

Finally there are the modern British 


fighters. If ever a country owed a debt 
of gratitude, Britain owes that debt to 
Sidney Camm and the late R. J. Mitchell, 
designers—respectively—of the Hawker 
Hurricane and the Vickers Armst 
Spitfire. The Hurricane was always the 
most adaptable of the RAF’s fighters, fly- 
ing and fighting equally 1 in all coun- 


rong 


well 
tries and in all kinds of conditions. Its 
latest offensive now gives it 
many times the fire-power of the days 
of her youth, and many Hurricanes are 
even fitted with bomb raeks beneath each 
wing for fast light bombing. The com- 
bination of increased power in the Merlin 
engine and of fire-power has made the 
Hurricane one of the most reliable and 
versatile fighter planes in the world 

The Spitfire—the schoolboy’s dream— 
fought superbly in the Battle of Britain 
and has fought superbly ever since 
Mitchell’s design developed from his fa- 
mous Supermarine seaplanes which won 
the Schneider Trophy for Great Britain. 
The latest Spitfire is a fast-fiying fighte1 
of exquisite lines; speed about 400 m.p.h., 
powered by a Rolls Royce Merlin, offen- 
sive armament includes two cannons and 
four machine guns. It is justifia 


armament 





bly world 


famous. 
The Bristol Beaufighter is the most 
heavily armed fighter aircraft in the 


world, with six machine guns and four 
cannons. It is used for night-fighting and 
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long-distance fighting in which it has 
been notably successful. Its maximum 
speed is 330 m.p.h., and it is powered by 
two 1,400 h.p. Bristol Hercules radial air- 
cooled engines 
There are many other aircraft in the 
service of the RAF and the Fleet Air 
Arm; this short summary cannot describe 
them all. Its purpose has been to give 
as many details as may be given safely 
of the principal types of which Britain— 
and Britain’s aircraft industry particu- 
larly—is very proud. 
END 
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perience in Scotland. Flying a small 
plane at dusk in the depths of winter, 
his engine suddenly cut out and he was 
forced to land on a frozen lake. The 
plane immediately caught fire, and while 
he was pluckily trying to rescue his log- 
book, the ice melted and dropped him,— 
and after wards the plane—into the cold 
black water. He pulled himself out and 
somehow found his way to a crofter’s 
cottage, where he found welcome and 
shelter for the night. In the morning he 
managed to find a railroad, jumped a 
slow goods-train and arrived at his base 
at the end of 24 hours, still in his sop- 


ping kit. “That's nothing,” he said 
cheerfully, “I’m quite used to duck- 
shooting.” 


Every pilot, men and women of the 
ATA, doing a Herculean job with no 
fuss and no show, are there because they 
want to be. They have the luck to be 
doing a job they love for its own sake as 
well as for its value to the country. 

Within the last few months, American 
women have come into the Service, 
headed by Jacqueline Cochrane (Mrs. 
Odlum), who made history by arriving 
here with a bomber sent by the U.S. A. 
Among several Polish women pilots now 
serving, is one who served her own coun- 
try with great distinction throughout its 
tragic campaign, Miss Anna Lesics. An- 
other girl from Chile, Margot Duhalde, 
has seen much service in the ATA. 

The other day, three Spitfires were 
urgently needed at one of the fighter sta- 
tions. Flown at top speed, one after an- 
other, by the same ferry-girl, they were 
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in battle in the sky within a few hours, 
This is merely an example of the ATA’s 
daily round, which is linked so closely 
to the efficiency of the RAF, 

But Spitfires are straightforward goods, 
Perhaps the toughest delivery job handed 
to the Ferry was a consignment of Amer- 
ican aircraft destined for France. It was 
an order from the French Government, 
but at the fall of France the planes were 
diverted in transit to this country. Every 
instrument was labelled in French with 
unfamiliar technical names, and for some 
peculiarly Gallic reason, the throttles 
were reversed on each machine. 

The Ferry service operates from pools 
dotted over the country and linked to a 
Headquarters which until recently in- 
cluded the Training School. This has 
now expanded to more spacious premises 
elsewhere. On a control-board, the names 
of the pilots are starred with different 
colours indicating the number and grade 
of aircraft each is capable of handling. 
Orders for the day, streaming in from 
factories, salvage and maintenance depots, 
ports and RAF stations, are allocated ac- 
cording to available pilots experienced in 
operating the aircraft concerned. In- 
finite organisation is required to man the 
various types and ensure minimum loss of 
time. The ATA’s own planes are main- 
tained by ground staff, men and women, 
attached to each different pool. Clerical 
staff and motor transport are also an in- 
tegral part of the organization; many of 
their transport drivers have already seen 
hard service in France. 

The King and Queen recently marked 
their recognition of the ATA’s signal 
services by a visit to headquarters, where 
they met and talked to the pilots and 
showed special interest in the American 
men and women who have come over to 
take a hand. 

Of all the multitudes of people giving 
of their best to this country today, none 
have gone about their business with 
greater pluck and determination than the 
ATA. They have been very fortunate in 
the leadership of a man—Commodore 
d’Erlanger—who has the respect and lik- 
ing of everyone under his command, and 
in the example of Pauline Gower, whose 
friendly charm is only equalled by her 
immense ability. These two people have 
set the standard by which their achieve- 
ment may be judged. 

END 
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The RAF still had an epilogue to write 
to this story. The few remaining Blen- 
heims, acting as fighters, patrolled over 
the crowded ships on their way to Crete 
and chased German bombers off before 
they could attack. The Sunderlands and 
transport flying boats carried out splen- 
did work ferrying parties of airmen and 
soldiers from Greece to Crete and from 
Crete to the mainland. One Sunderland 
put up a remarkable record by carrying 
84 people in a hull built to hold few more 
than 10. We had been thrown from the 
mainland. Now we held an island. For 
the moment we stood at Crete. 

The battle for Crete illustrates, perhaps 
more vividly than any other operation, 
how the struggle for aerodromes may be 
the key to land, sea and air operations. 
Even before the capture of Greece was 
complete the enemy were preparing fur- 
ther aerodromes in the south of the Pel- 
oponnese and in islands in the Southern 
Aegean. By the time the attack on Crete 
was launched, there was a semi-circle of 
aerodromes on the islands and in south- 
ern Greece from which fighters and dive 
bombers could operate. Behind that were 
the main aerodromes in Greece, which 
were now hard and firm and from which 
bombers and transport aircraft could op- 
erate in large numbers. 

On Crete itself, owing to the mountain- 
ous nature of the island, the possibilities 
of aerodrome construction were very 
limited. For some time beforehand the 
construction of landing grounds had 
been pushed ahead and three landing 
grounds had been prepared, but Middle 
East resources had been skinned to sup- 
ply the force in Greece and the scale of 
defence available for these new airfields 
was meagre. Further landing grounds 
had been begun, but since means for de- 
fending them were not available, in so 
far as it was possible they were made 
useless by obstructions. 

The most serious threat to Crete was 
obviously that of airborne attack. We 
were therefore faced by the paradox 
that landing grounds on Crete were both 
a necessity for defence and a menace in 
event of invasion. The Battle for Crete 
was literally a battle for the three land- 


ing grounds of Maleme, Retimo and 
Heraclion. 
For the defenders of Crete it was a 


battle against overwhelming odds. The 
depleted air forces in the Western Desert 
were already near the low water mark 
end the mere replacement of the heavy 
wastage in Crete was a severe strain. 
The 350 miles of sea between Maleme 
and our nearest bases in the Western 
Desert made it impossible for Hurricane 
squadrons in Africa to operate over Crete 
from their African base, whereas the 
enemy short range fighters from their 
new bases in Southern Greece and the 
islands could operate with ease over 
Crete, escorting bombers and carrying 
out low-level attacks. This was the 
fundamental handicap from which the 
defence of Crete suffered. It was decided 
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that it was useless to attempt to operate 
aircraft from the aerodromes on the is- 
land. 

During the three weeks before that de- 
cision was made that small fighter force, 
composed largely of the remnants of 
squadrons from Greece who had been 
fighting hard for months and were short 
of many items of vital equipment, put up 
a gallant defence against impossible odds. 

In the meantime, Wellingtons operating 
from bases in Africa made a series of 
heavy night attacks on the Greek aero- 
dromes where the enemy was massing his 
air invasion, and Beaufighters carried out 
a devastating low-flying attack on the 
masce? Junkers Ju-52’s at dawn. The 
bombing forces available were quite in- 
adequate to stop the invasion, but there 
is no doubt that they were effective in 
slowing down the enemy’s preparations 
and delaying the actual attack. 

The airborne invasion began on May 
20, the enemy selecting Maleme as his 
principal objective. Heavy bombing and 
machine-guuning raids were carried out 
early in the morning, especially against 
our A.A. positions, and from then on- 
wards parachutists were dropped at 
numerous points. A number of Ju-52’s 
crash-landed on the beach adjoining the 
aerodrome and added to the strength of 
the assault. Further parachutists were 
dropped to the west of the aerodrome late 
in the afternoon. 

Carea Town was heavily bombed, and 
the landing of parachutists was continued 
at Heraclion and Retimo. At all points 
enemy losses were considerable, but at 
Maleme the Germans gained a footing 
and drove our forces to positions two 
miles east of the aerodrome. On the 
first day of the invasion it was estimated 
that over 7,000 parachutists were landed. 

On May 21 and 22 the enemy made two 
attempts to send in reinforcements by 
sea. The first convoy was destroyed and 
the second scattered by our Naval forces. 
No seaborne attackers reached Crete. 
Our ships were, however, operating in- 
side the ring of enemy air bases, literally 
within sight of Melos. Fighter cover over 
Crete was negligible, but it was even less 
possible for the fleet, well north of the 
island. Thus, as a result of heavy and 
repeated dive bombing attacks through- 
out the day, our naval losses were severe. 
Day after day, however, a steady stream 
of German air transport poured troops 
into Western Crete, while continuous 
bombing and low-flying attacks battered 
the defence. The fortunes of the fighting 
swayed to and fro until May 26, when it 
became clear that the situation was de- 
teriorating On the following day 
plans were made for evacuation which 
commenced on May 29, and was largely 
concluded by June 1. 

Analysing the second phase of the 
operations—that is, from the time of the 
actual invasion to the evacuation—it was 
evident that for a successful airborne 
attack the enemy had to secure a high 
measure of local air superiority. Only 
thus could the massed dropping of para- 
chutists be achieved and the supply of 
materials and reinforcements maintained. 

Crete established beyond all doubt that 
the capture of an aerodrome is the pre- 


fast. 
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requisite for the success of an airborne 
invasion. 

For the RAF the Crete campaign can 
be likened to operations against the 
southern apex of a triangle the whole 
area of which was in enemy hands. In 
the face of great odds, pilots. ground 
crews and other personnel fought with 
outstanding courage. 

Even while we were fighting desperately 
in Greece, the enemy had attempted to 
cause diversion by fifth column activity. 
Rashid Ali, a notorious pro-German in- 
triguer, raised a revolt in Irak, and in- 
vested the RAF camp at Habbaniya. The 
defence of this flying training school by 
the instructors and pupils with their 
training aircraft is an epic in itself that 
deserves to rank high in the RAF’s 
achievements in the Middle East. 

Habbaniya was surrounded by the 
Iraqis during April 30 and May 1, their 
force consisting of roughly 4,000 to 5,000 
troops with 30 field guns, some pom-poms 
and about 150 machine guns, and sup- 
ported by armoured cars and light tanks. 
Their air strength was put at 70 aircraft, 
50 of which were superior in performance 
to anything possessed by the training 
school. The latter, in fact, had 65 air- 
craft that could be used for operations. 
There were only about 35 pilots available, 
of whom the majority were either in- 
structors with little or no operational 
experience or pupils with none at all. 

The land force comprised 1,000 Iraq 
levies and about 150 King’s Own Royal 
Regiment. There were 18 RAF armoured 
cars. A small number of trench mortars 
mounted in concrete block houses com- 
pleted the defence. There were no field 
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guns at all. Improvised bomb racks were 
fitted to the training aircraft and the fly- 
ing training school went forth to fight. 

During five days 647 sorties were made. 
Over 3,000 bombs were dropped on the 
enemy, and 116,000 rounds of ammunition 
were fired. Meanwhile a strong force of 
Wellingtons from Egypt was moved up to 
attack the Iraq bases and petrol supplies, 
while continuous patrols over the enemy 
positions did much to stem the rebel ac- 
tivity. The arrival of German aircraft 
to bolster up the rebels was a nuisance, 
but it was marked by the shooting down 
of the first two Messerschmitt Me-110’s 
by Gladiators; and it did not unduly de- 
lay the issue, for by that time some ex- 
perienced squadrons from Egypt had ar- 
rived on the scene. Sedate Vicker’s Va- 
lentias brought in arms, ammunition, and 
troops. The situation, which at the outset 
had looked serious, was well in hand. In 
fact, the revolt collapsed with the same 
suddenness that had characterised its 
outbreak. Great credit was due to the 
RAF armoured cars which bore the brunt 
of the early attack and which were in 
at the kill. 

The campaign in Syria was brief, but 
was noteworthy for the effective manner 
in which the hostile French air force was 
knocked out, partly in combat, despite 
the arrival from Vichy, France, of a con- 
siderable number of specially selected 
and experienced fighter pilots. The low- 
flying fighter attack once again proved 
its efficiency. 

The campaign in Iran was even shorter 
and the part played by the RAF con- 
sisted of fighter support against possible 
enemy attack; tactical reconnaissance in 
support of our ground forces; air trans- 
port of troops and leaflet dropping. 

During the Greek and Cretan cam- 
paigns there was still a threat in the 
Western Desert. The handful of aircraft 
and the skeleton force, which was all 
that had been left there after the rein- 
forcement of Greece, had been unable to 
withstand the advance of the Afrika 
Korps and had retreated right back to the 
Egyptian frontier. An important excep- 
tion, however, was the Tobruk garrison, 
now reinforced from the sea. 

Rommel was now in the same dilemma 
as that in which General Wavell had 
found himself at El Agheila. Why did 
we not proceed to Tripoli? Why did he 
not advance on Alexandria and Cairo? 

Rommel could not do so immediately 
because he had first to accumulate a large 
stock of war materials on the Egyptian 
frontier. During that pause the few RAF 
fighters and bombers still operating 
against him concentrated on his lines of 
communication, and at night the heavy 
bombers struck at Benghazi, filling the 
harbour with wrecks and crumbling 
moles. Great care had to be taken to 
conserve what aircraft we possessed, but 
despite this disadvantage much disloca- 
tion was caused on the enemy lines of 
communication along the roads from El 
Agheila to Sollum. It is not too much to 
say that the interruption of these supplies 
by our fighters, aided by medium bomb- 
ers in the day and at night by the Well- 
ingtons, halted Rommel in his projected 
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EQUIPMENT SUPPLIED BY WEEMS SYSTEM OF NAVIGATION 


- WSN Speed-Time-Distance Calculator. 

. Navigation Note Book & Plotter, Weems. 

. Aircraft Plotter, Mark II. 

. Simplified Celestial Navigation, Weems and Link. 
. Air Navigation Outline, Keator. 

. Line of Position Book, Weems. 

- Illyne Star Chart, with booklet. 

- Air Almanac, for 4 months. 

- Radius of Action of Aircraft, Tornich. 


- Marine Sextant. 

. Second-Setting Watch. 

. Marine Navigation, Weems. 

. Link Averaging Bubble Sextant. 

. Instrument Flying, Weems and Zweng. 
. WSN Course and Distance Protractor. 
. Air Navigation, Weems. 


Star Altitude Curves, Weems, per 10° Lat. Band. 


Write to: Weems System of Navigation, . Annapolis, Maryland 
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invasion of Egypt just long enough toen- Farther north there were more important 


able the British forces to grow stronger things preparing. The heat of the sum- 
t Ly¥- again. mer was waning from the Western Des- 
A . Again it was a question of usable aero- ert. No longer did a man’s hand blister 
dromes. The enemy once more held the when he laid it on the outside of a tank 


Cyrenaican plain. His air bases, which or on the fuselage of an aircraft. It was 





—s—-»~—@>”U—« Cém?a} ringed Tobruk, forced us to withdraw campaigning weather again. 
= 1 TES \ aircraft from that garrison, leaving the At first light on November 18, the Air 
= pani sts a air free for German bombers. Forces in the Western Desert moved into 
all But in spite of that, the RAF continued action with the Imperial Armies for the 


to hammer at enemy communications so assault on the Axis forces in Cyrenaica. 
that the bulk of the Italian fighter force Their aim was to gain air superiority, to 
was dispersed in defending the rear areas. afford protection for the armies against 
Though in theory outclassed and outpo- enemy air interference, and if possible to 
sitioned, the RAF stayed on the offensive, destroy the Axis air forces. Throughout 
forcing the enemy to the passive role of | the summer considerable reinforcements 
defence. In an effort to stop the daily toll of aircraft and personnel as well as 
of their transport, the Germans put an equipment of all kinds had reached our 
armoured vehicle every five miles along bases from Great Britain and the United 





| the roads. States, and much reorganisation and in- 
Now there was a lull in the north, a tensive training had been carried out, 
period of gathering strength in the desert. particularly among the fighter squadrons, 

Ryers. paratroope But all this while a smaller but highly in preparation for the campaign. 
successful campaign had been in progress The objects of the second great offen- 
nie. aawepsed Sunes in East Africa, and now was moving to a sive were the removal of the threat of 
decisive stage. The Italians were greatly invasion to Egypt and the Suez Canal; 


Publishers 


WE Pear! St.  Martlerd. Conn. superior in numbers in that theatre, both the establishment of air bases suitable for 


on the ground and in the air, but the only __ raiding Italy, Sicily, Greece and Crete; 
sh real use which they made of their to gain greater freedom of movement for 
NOW ONLY | REAL ENGINE VALUE | strength was to capture British Somali- our shipping in the Mediterranean; and 
$6.95 : land in the autumn of 1940, and to make to compel the enemy to reinforce from 
ites. Over 1 = some small advances into Kenya south of _ the other fronts—particularly from Rus- 
1¢© New Improved Moyale. sia, where the Soviet armies, now for 
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with COIL, plug, sims <r In the air we had three small forces four months our Allies, had their backs 
For pl come Ld pry = with which to oppose the enemy and with to the wall. 

a oe po We which, during the spring and summer of In the first week of the battle some 30 
min. Send only $1. Shipy 1 Col. 1941, to vanquish him. In the south of bombing sorties were made against enemy 
circular, or 6¢_ for Jumbo catalog of Kenya were a few South African squad- ports and bases, while nearly 360 were 





h y items i . . ° . ° meats . 7 
G.H.Q. MOTORS—Dept. P, 40 E. 21 St.. New York rons flying such antiquated aircraft as directed against enemy positions and lines 


6 big books 


ON 





Battles, Gladiators, Furies, Hartebeestes, of communication. Fighter action was 
Junkers Ju-86 [Prior to the outbreak of particularly intense, and in the same 
the war, theBritish South African Airways week over 1,000 sorties were made. This 
purchased a number of Junkers Ju-86 latter figure gives a clear indication of 
transports. These were converted to war- the close support given by the fighter 
planes.—Ep.] and Ansons but with a squadrons to the ground forces. 


leavening of Hurricanes. To the north in Air operations, which had already been 
the Sudan there were five squadrons considerable, reached maximum pitch on 
equipped with Hurricanes, Gladiators, November 18. Fighters ranged deep into 


: Wellesleys, Blenheims and Harts; while enemy territory, shooting up aerodromes 
shipped Free 


in Aden there were some Blenheims, and attacking motor transport, personnel 
FOR EXAMINATION Wellesleys and Gladiators. The country and encampments wherever they were 
‘ i over which these aircraft had to fly was found. By midnight on November 23, 
%& Get into Aviation with the help of this band | a nightmare of mountain, jungle and 118 enemy aircraft had definitely been 


new cyclopedia just off the press. It is the most ‘ 
complete, most up-to-date ) swamp where a faulty engine probably destroyed. 
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Parachutes, Propellers, Ignition, Aircraft engines, meant death. Yet, in support of the The battle of the triangle in the area 
Blueprint ding, Welding, Weather maps ia a ‘ 
photarraphy. Air instruments, end handre or inet | ground forces, these squadrons helped to bounded by Fort Capuzzo, Gabr Saleh 
subjects, “or bees ap tines drive Italians right out of East Africa and and Sidi Resegh began on November 20, 
Every man interested in flying, whether amateur or | Abyssinia and to restore the Lion of the main enemy armoured strength being 
expert, should have these b Written t g ip ° ° . 
of weil-known exp imple language : Judah, the first victim of world agression encountered. 
re scene A yo ee = or questions and | to be reinstated. The week from November 25 to De- 
atio Na 1 Defense has opened tre- es ‘ . . P ae _ 
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now given without extra charge to every buyer of | forces as far as Addis Ababa, which was —, + = : a ing d had 
these books 7 r x co : troops to e gyptian frontier, an E 
en Wet oe bh” Gece mpnens on Aged 6, Ge day that oe then turned north and west. Our even- 
= MB... B&B 8 Germans struck at Greece. The air force pee in Gianigtina Gils manent 
, ual success in yartin s > 
; Societ . 4616 from the Sudan in the north, composed : . 
poe, Ped dae ae : P behind the main area of battle can be 
Crane SSS M., Conese, i of four RAF squadrons and one South partially attributed to the air superiority 
Je) ays’ tria me se | ° . é € S J 
Send for 10 days’ trial. BRAND NEW 6 vol rs African squadron, struck at Keren. This : a ; c 
Aviation. 1 will pay the very charges only we had obtained. After reverses at 
nothing, but If 1 decide to keep them I will send stronghold having fallen on March 26, gigi Resegh and Bir El Hamid, our land 
$2.00 after ten days. the a month until alae ~ —9 . ‘. " ip 7 > Pe eee 
$19.80. the total price, Send BRAND NEW Massawa and Gondar could make no ef forces re-formed and the offensive was 
editio ich includes Slueprint eading ————— : ae ai alee e ~ 
nop hy Fy — fective resistance. The final advance took yesyumed. In the Bir El Gobi zone the 
MM toch Daahauebcdessesdetes's EMPIRE some little time, but Gondar surrendered enemy were pushed back and first with- 
NI sientoanie tices eden ; . in November drew towards El] Adem: but on the night 
ere eer State This was not a campaign on the grand of December 8 they abandoned this im- 
Please attach letter stating age occu em- | - 5 p 
loyer’s name and address and that of one | scale, but a single glance at the map _ portant aerodrome and moved still fur- 
uusiness man as a reference . . . ° 
“ | shows that it was a brilliant achievement. ther to the west. 

















er, 1942 


mportant 
the sum- 
ern Des- 
id blister 
of a tank 

It was 


, the Air 
»ved into 
s for the 
yrenaica. 
iority, to 
$ against 
»ssible to 
roughout 
rcements 
well as 
ched our 
e United 
and in- 
ried out, 
juadrons, 


at offen- 
threat of 
z Canal; 
itable for 
d Crete; 
ment for 
ean; and 
rce trom 
om Rus- 
now for 


‘ir backs 


some 30 
st enemy 
360 were 
and lines 
tion was 
he same 
de. This 
sation of 
e fighter 


ady been 
pitch on 
leep into 
-odromes 
versonnel 
ey were 
nber 23, 
aly been 


the area 
or Saleh 
mber 20, 
‘th being 


| to De- 
confused 
loped to 
Resegh. 
ring, had 
British 
and had 
ir even- 
noeuvre 
can be 
periority 
>rses at 
nur land 
sive was 
rone the 
st with- 
he night 
this im- 
till fur- 





September, 1942 






Yes! Aircraft builders need trained 
MeCn. «. « » 

Yes! Aviation demands skill and 
knowledge and trained intelligence. 

But! U. S. aircraft manufacturers 
want, and want badly, key-men—not 
“bolters and nutters,” who have to 
ask “‘where does this little bolt go, 
Bill?”’—the type of men who, in the 
words of Svend Pedersen, Director of 
Education and Public Relations of 
the Lockheed Aircraft Corporation, 
“make up the backbone of such an 
organization”! 

By what yardstick are these key- 
men measured at Lockheed? Four 
years’ apprenticeship! There isn’t any 
“Zooming” into aircraft careers at 
Lockheed, or any other important 
aircraft plant! 


There is just as much skill and 
knowledge and intelligence demanded 
of ‘‘aircraftsmen’’—those men on 
whom rests one ofthe greatest re- 
sponsibilities ever handed to indus- 
trial workers—as on the men who 
make up the backbone of any other 
industry. 

There has been too much loose talk 
about “Aircraft Production Training 
Courses,”’ and “‘Aircraftsmen Trained 
in Four Weeks,” 
an Aviation Career.”’ We’ve got to 


and ‘‘Zooming into 


be honest about this matter. 

“Aircraftsmanship,” the knowledge 
and skill that must predominate 
among aircraft workers, is not some- 
thing to be obtained “overnight,” or 
by reading a few short articles. 

It is unfortunate that only those 
with a long connection with the air- 
craft industry appreciate the absolute 
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necessity of special training of all air- 
craft personnel. 

And here’s how I. C. S. handles 
the problem: 

I. C. S. has paid to specialists in 
the past three years $34,740 for the 
data only, from which training for 
Aircraft Mechanics and Aviators is 
provided . . . $6244 for one subject 
only—“‘The Aviation Engine’’; $2552 
for ‘Sheet Metal Work”; $2843 for 
**Measuring Instruments’; $1536 for 
**Aviation Engine Ignition.” 

That gives you an idea as to how 
“Specialists” do the job. 

If you’re looking for a “‘career”’ in 
aviation, if you’re aiming to become 
a key-man in the aircraft industry, if 
your objective is more than to be a 
*‘cog’’ in the machine or a “‘number” 
on the assembly line, don’t be mis- 
taken: You’ve got your work cut out 


INTERNATIONAL 


tion on the course marked. 


0 AIR PILOT 

0D AVIATION MECHANIC 

0 AIRPLANE MAINTENANCE 
0 AVIATION ENGINES 


Address — — 


BOX 5842-D, SCRANTON, PENNa. 


Please send my free copy of “‘Aviation Opportunities,” and complete informa- 
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for you. You can’t reach these objec- 
tives by any quicker process than have 
those select few who are the “back- 
bone” of the industry today. They 
worked, they studied, and they studied 
from authoritative instructional data, 
and under the guidance of a competent 
faculty. 

I. C. S. Training is designed and 
conducted to make these objectives 
possible. It is not an educational Irish 
stew ... a conglomeration of unre- 
lated facts. It is real thorough 
. . » practical antl approved by un- 
questionable acceptance. 

If you’re a man with a definite 
objective, in the Aviation Industry, 
we will be glad to send you the truth 
about a Career in Aviation. A letter 
or a post-card will bring oCty, 


you full information... ¥ %. 
or use the coupon. = £ 
»S 
ay Pe 
CORRESPONDENCE SCHOOLS 


0 AVIATOR 

0 AIRPLANE DRAFTING 

0D FUNDAMENTALS OF 
AERONAUTICAL ENGINEERING 
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LET-( 


Generals 
ARNOLD 
and 

EAKER help you 


Plot Your Course Through 
Military Aviation 








Lieutenant General H. H. Arnold 
and Brigadier General Ira C. Eaker 
have just written this helpful book 


ARMY FLYER 


Military Aviation as a 
Career from Flying Cadet 
to Air General 






These two Army Air Men pick you up 
as a fledgling in your cadet flying days 
tell you what to expect and how to meet 
your obligations during training 
at the schools; how to report and 
the responsibilities you will meet in 


your first tactic al unit; cover every 
routine and special duty of the cadet 
from the moment he enters the service 
right up to the highest rank he can 
attain. An absolutely indispensable 
handbook for the Air Forces officer. 
Find out now what is in store for you 


+} 


and how you will win your wings in the 
Army. ( 


P— 


2.50 


Examine it FREE 
for 5 days 
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The Axis retreat gradually increased in 
momentum until on December 16, the 
enemy was holding the line from El 
Cheima to Gazala. But, owing to the 
failure of his counter-attacks, the losses 
he had incurred and the outflanking tac- 
tics employed on his right wing, his situ- 
ation was rapidly deteriorating. Bad 
weather hindered air operations, but the 
fighters still flew almost continuously 
above the battle. 

From this point onwards, the enemy 
retreat became perilously rapid. 

Nevertheless the advance was proceed- 
ing at such a pace that it became more 
and more difficult to correlate the for- 
ward movement of the fighter squadrons 
with the maintenance of their full opera- 
tional strength. Sacrificing great quanti- 
ties of equipment the Axis armies con- 
tinued their flight and took up new posi- 
tions in the Antalat, Soluch and Jedabaya 
zone, where at first they were assisted by 
aircraft operating from Sidi Amed El 
Magrum. Twenty-four Wellingtons at- 
tacked this aerodrome on the night of 
December 21, the raid being followed by 
a low-level attack in the morning, two 
bombing attacks at mid-day and a heav- 
ily escorted bombing raid in the evening. 
At least 16 enemy aircraft were con- 
firmed as destroyed. 

Our forward elements entered Beng- 
hazi on December 24 and reported that 
the harbour had been devastated by 
bombers. The North Mole was wrecked 
at several points and the central Mole 
blocked with sunken ships. Eventually 
the enemy was compelled to withdraw to 
Jedabaya and beyond. Our air forces, 
however, had been left with the task of 
overcoming Axis strongholds far to our 
rear, the isolated garrisons of Bardia, 
Halfaya and Sollum. 

In the forward area, where our air 
forces had been reinforced by American 
Kittyhawk fighters, the enemy withdrew 
to the Agheila “Bend.” The weather con- 
tinued to be bad. Heavy rains and diffi- 
cult communications, as well as the ne- 
cessity of re-forming the land armies for 
a further attack, brought our advance to 
a halt. A lull set in, broken only by 
fighter and bomber operations. 

Then Rommel suddenly pushed for- 
ward his remaining tank and armoured 
strength to test our holding forces. He 
captured Jedabaya, found the opposition 
much weaker than he expected, and 
pushed on. Antelat and M’sus were re- 
captured by the enemy, together with 
considerable supplies of all kinds. The 
counter-offensive proceeded north and 
northwest in two columns, one towards 
Mechili and the other in the direction of 
Bengha 

Cannel ed to withdraw, 
put up a magnificent display, 


the Air Force 


perhaps 


the finest of the whole campaign. In 
fearful weather, in conditions under 
which a few weeks before the German 





ai rt had been practically nil, our 
aircraft attacked the advancing enemy 
continuously. Hundreds of his motor 


vehicles were destroyed and losses among 


very heavy. Enemy air 


his troops were 





position was negligible, Rommel hav- 
s decided that, his fuel being limited, 
was important to supply his 
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tanks and armoured vehicles than his 
aircraft. The enemy columns advanced 
without air protection, proving that it 


can be done if the ground forces are pre- 
pared to suffer heavy losses. 

Though our great thrust ended in con- 
siderable withdrawal, many of its aims 
were achieved and, if the captured terri- 
tory was abandoned, the dislocation of 
enemy forces and the complete shatter- 
ing of his plans remained valuable gains. 
Suez was farther off; the Rommel legend 
had been roughly handled. 

After several months of quiet during 
which time Marshal Rommel brought in 


large reinforcements battle flared up 
again on May 26th, 1942. Then began 


days of fiercest fighting which Allied Air 
Forces had ever experienced in Western 
Desert. For 36 days our pilots and ground 
crews were fighting in support of stout 
efforts of the 8th Army which was suf- 
fering severe punishment until the main 
British Forces came to halt at the back 
of the El Alamein line. Allied fighter 
pilots were flying Kittyhawks, Toma- 
hawks, Hurricanes, Beaufighters and a 
few Spitfires. During the day we were 
using Bostons and Baltimores for bomb- 
ing and at night time our Wellingtons 
with Liberators of the United States 
Army Air Forces carried on good work. 
Throughout fateful days Allies never 
lost their air superiority. This was en- 
tirely due to fighting spirit of air crews 
and unselfish work of groundcrews. 

The battle moved on. Bir Hachein held 
by Free French fell. The battle milled 
round Knightsbridge and then further 
east towards El Adem. Air tactics 
changed. It was of paramount impor- 
tance that close support should be given 
to ground forces. Bostons and Kitty- 
bombers mercilessly attacked Axis 
panzer and supply columns. So well did 
our fighters protect Bostons that it was 
not until July 7 that one was shot down 
by enemy fighters. Four separate enemy 
attacks in three days in El Adem area 
were brought to standstill by air attack 
alone. But the land battle continued to 
move eastwards and our troops withdrew 
from the Gazala area. 

As the battle continued to move east- 
wards our bombers and fighters put on an 
amazing spurt. Pilots and aircrews many 
unshaved and unwashed climbed in and 
out aircraft many times a day taking off, 
bombing and fighting, landing to refuel 
and taking off again on another sortie. 
During this phase of the battle our air- 
craft operated nearer to mobile front 
line than aircraft had ever done before. 
Fighter pilots and ground crews were 
among last to cross the Libyan frontier 
into Egypt. The withdrawal from aero- 
drome to aerodrome was a remarkable 
piece of work. In November when Ger- 
mans and Italians retreated from Egyp- 
tian frontier to Aghaila in Tripoli they 
left behind more than 400 damaged air- 
craft. When Allied forces withdrew from 
Libya on June 17 only five damaged air- 
craft were left behind, all having been 
destroyed by our crews. No equipment 
was left. It was a triumph for ground 
personnel of RAF and particularly for 
salvage units. While the 8th Army was 

(Continued on page 270) 
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JUST PUBLISHED 


PRACTICAL THERMODYNAMICS FOR 
AIRCRAFT ENGINES. By Lieut. 
Leslie Thorpe. A Mechanics Manual 
—A College Text. Price $3.50. 


SIMPLIFIED DEFINITIONS & NOMEN- 
CLATURE FOR AERONAUTICS — 
1942 Illustrated Edition—A Mod- 
ern Aeronautical Dictionary. By 
Lieut. Leslie Thorpe. Price $2.00. 


MANUAL FOR AIRCRAFT HYDRAU- 
LICS. By Rodney B. Campbell and 
James G. Thompson. Price $4.00. 


From Ground to Stratosphere 
the Cadet System Is Ideal for 
All Levels of Training 


Coming in September, 1942 


AVIATION SERVICE & MAINTENANCE. 
By James E. Thompson—!942 Revised 
Edition with Sections on Hydraulics— 
Propellers—Wheels and Brakes. Price 
$3.50. 

AIRCRAFT LOFTING & TEMPLATE LAY- 
OUT with Descriptive Geometry by 
Howard Thrasher. Price $3.50. 


THE NEW CADET SYSTEM 


A TEXT BOOK ON AVIATION. 
Thorpe. 

Volume |—Aerodynamics and Theory of Flight 

Volume 2—Maftials, Construction, Rigging, and 
Civil Air Regulations. 

Volume 3—Engines, Ignition, and Carburetion 

Volume 4—Navigation and Meféorology. Radio 
Beam Flying. 


COMPLETE GROUND SCHOOL COURSE 
$3.00 PER VOLUME 


By Lt. Leslie 


THE CADET SERIES 


MODERN AIRCRAFT RADIO. By Willis L. Nye 
Price $4.00. 

AIRCRAFT MANUAL FOR INSPECTION, MAIN- 
TENANCE AND REPAIR. By Jack Linckle, 
Lieut., U.S.N.R. Price $3.50. 

METAL AIRCRAFT & DESIGN CONSTRUCTION 
By Willis L. Nye. Price $3.00. 


THE CADET ENGINEERING SERIES 


ELEMENTARY AIRPLANE STRUCTURAL ANALY- 
SIS BY GRAPHIC METHODS By Lieut 
James P. Eames. Price $3.00. 

PRACTICAL AERONAUTICAL ENGINEERING 
By Willis L. Nye. Price $4.00. 

AIRCRAFT DRAFTING ROOM MANUAL By 
James G. Thompson. Price $3.50. 

PROCEDURE HANDBOOK FOR AIRCRAFT 
STRESS ANALYSIS. By Nye-Hamilton-Eames 
Price $4.00. 

LIGHT AIRCRAFT PERFORMANCE CALCULA 

TION. By Juan Klein Serrallés. Price $2.00 


OBRAS DE AERONAUTICA 
EN CASTELLANO 


CALCULOS DE PERFORMANCE DE LAS AYVI- 
ONETAS, por Juan Klein Serrallés, Ing. Ae 
—Precio $2.00. 

EQUILIBRIO, ESTABILIDAD Y CONTROL DE 
LOS AEROPLANOS, por Juan Klein Serrallés 
Ing. Ae.—Precio $2.00 

DICCIONARIO DE AERONAUTICA 
Inglés e Inglés-Espafiol, por C. T. 
Precio $3.00. 

MANUAL DE AERODINAMICA, por Juan Serra- 
llés, Ing. Ae.—Precio $3.00. 


Espafiol- 
Reid.— 


DEPT. SP. 


AVIATION PRESS 
580 MARKET STREET 
SAN FRANCISCO, CALIFORNIA 














FLYING 


consolidating positions in the El Alamein 
area Allied Air Forces continued night 
and day to pound the enemy. They car- 
ried out more than 500 sorties during 
each 24 hours. This relentless hammer- 
ing helped materially to prevent battle 
weary German and Italian troops from 
continuing advance. That was still the 
situation at the middle of July. 

There remains a tremendous epilogue— 
Malta. But since it is an epic in itself a 
separate chapter is devoted to the story, 
which another hand must tell in full. 

END 





East of Suez 


(Continued from page 78) 








Palestine and Transjordan. He has been 
Deputy-Chief and Vice-Chief of the Air 
Staff. He served during the greater part 
of the last war in the Royal Naval Air 
Service and was awarded the D.S.O. in 
1915, for carrying out repeated attacks on 
German submarine bases at Ostend and 
Zeebrugge. 

Within a few days of the actions off 
Ceylon, enemy naval forces were success- 
fully attacked by U.S. Army Air Force 
units operating Boeing Flying Fortresses, 
and since then the docks at Rangoon have 
been raided whenever conditions were 
favourable. Extensive air patrols for 
reconnaissance and protection of shipping 
have also been established. Meanwhile, 
the rapid expansion of the India Air 
Force continues. Founded in 1932, it has 
since made highly creditable progress for 
it has inexhaustible resources of first 
class manpower on which to draw. The 
youth of India has always excelled in 
sports demanding quickness of eye and 
deftness of touch. They have proved to 
have a natural aptitude for flying. For 
some years India Air Lines have success- 
fully employed India pilots, and flying 
clubs have always been popular. 

What India airmen could accomplish 
was shown during the Waziristan revolt 
when they operated with the RAF over 
what is perhaps the most difficult flying 
country in the world. In maintenance 
work they show the same skill. Tributes 
paid to their efficiency have been abun- 
dantly justified. As for courage, some 
hint was given by an Indian pilot who 
led the attack on Burma and, in face of 
stiff opposition, accurately bombed the 
target from less than 500 feet. 

While the selection of personnel pre- 
sents no difficulties—the Indian Air Force 
was overwhelmed with applications as 
soon as lists were opened—equipment is 
another matter. Lines of supply are long 
and difficult. But the industrial resources 
of India are being mobilised and ex- 
panded. Aircraft factories already are in 
the first stages of production and the 
Government of India representative is a 
member of the British Supply Board in 
the United States. Machine tools and 
other manufacturing equipment have 
been bought in very considerable quan- 
tities. As for the supply of skilled labour 
this has proved more than adequate both 
in numbers and in its standard of tech- 
nical accomplishment. Given time, India 
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may produce a quantity of material for 
her own defence. 

The Japanese advance must be held 
and their lengthening communications 
subjected to damaging attack from air 
and sea. Meanwhile, aircrews from the 
training station at Risalpur and mechan- 
ics from Ambala will be helping form an 
air force of power which can operate 
decisively when the time comes for a 
general offensive to be undertaken. 

It is useless to overlook the possibility 
that before these words are in print the 
enemy may have struck further serious 
blows at the cause of free nations. But 
none who have seen the India Air Force 
in action can doubt that defence of their 
country from the air will be conducted 
in conjunction with the Royal Air Force 
with gallantry and determination. Hin- 
dus, Muslims, Sikhs, Parsees and Ben- 
galis fight side by side in its ranks. In 
the fellowship of the air differences of 
race and creed are forgotten. That the 
forging of this weapon in which the high- 
est tactical and spiritual unity is de- 
manded may aid the forging of that 
greater national unity of which it is a 
symbol must be the earnest hope of men 
of good will. 

END 





Maintenance Command 
(Continued from page 101) 











salvage of both aircraft and marine craft. 
Only about 10 per cent of the aircraft re- 
pairs are done in the Command’s own 
repair depots; most of them are done by 
the aircraft manufacturing firms. The 
depots are however an excellent train- 
ing ground and most of them have a 
staff turnover of almost 100 per cent in 
the course of the year, for as soon as 
mechanics have reached a high level of 
skill they are sent to the airfields both at 
home and overseas to deal with the 
maintenance problems of our constently 
expanding air force. The large repair 
depots and salvage and repair units are 
so organised that minor crash or flak 
damage can be put right in record time. 
In the early evening you may see per- 
haps a Wellington bomber with a brand 
new appearance standing ready for take- 
off, while the pilot is receiving final in- 
structions. It can’t be fresh from the 
factory or it wouldn’t be here. Last night 
in fact, it was over Bremen, where flak 
shot away part of the fuselage, damaged 
the port engine, and twisted a tail fin 
pretty badly. Altogether it was a sorry 
sight when it came in during the morn- 
ing for repair. But the repair gang, men 
and women, swarmed on to it, each one 
going straight to a particular job, and by 
concentrated effort they got it ready for 
the take-off before dark. 

Often a damaged aircraft which has 
made a safe landing on its return from a 
raid will be flown to the repair depot 
the next morning; but when there has 
been a crash the salvage squad comes 
into action. There is usually one salvage 
headquarters to an area about the size of 
two counties. The pressure under which 
this branch of the service works varies 

(Continued on page 277) 
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Photography | 









(Cont d from page 137) | 

| 

indreds of miles away from the base 
nd many hours after the cameras have 
peen set Whe it is remembered that 
ght varies with time of day and period 
yf the year, and also with latitude and 
itude, it will be seen that there are 

a good many factors to be thought of. 
Exposure tables of a sort were available 
e outbreak of war, but as the scope 

f pe videned, special tables 
€ NV ¢ | it based on service data 

I h « ere whole globe. Copies 

f these tables are to be seen in every 
section and are used in conjunction with 
SPRING FRAME the pilot’s re uissance report which 


MOTORCYCLES | contains the necessary 


meteorological in- 
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the task imposes the most searching tests 
on the skill and patience of the photos - 
rapher and much depends on the per- 
and attention which he be- 
stows on his ground work. 

But they know the great per- 
sonal risks which the aircrew have tak: 
to bring 
times with the grisly reminder of a cai 
era full of bullet holes, the technical staff 
consider no pains too great to extract the 


sonal care 


since 


back the photographs, some- 


last ounce of value from the negative 
and when they compare shots “before 
and after and note the accurate de- 
struction to which their work has con- 
tributed, 


theirs too is the grim satisfac- 
tion that they are pulling their weight 


in the wai 


END 


° 
Honours List 
NITIALS appearing after the names of 
authors in this issue, as well as after 
various other prominent 
British experts mentioned in the articles 
themselves, indicate the 
have been conferred upon them 
of these hon 
initials; the 


the names of 


honours that 
Several 
ours are well known by thei1 
majority are not. Following 
more prominent honours 
mentioned throughout this issue 

Bt. Baronet 
Oe i Knight 








is a table of tl 


of the Order of the This- 


C.M.G Companion of St. Michael and 
St. George 

Member of Parliament 

the Grand 


M.P 


G.C.B. Cross of 


D.S.O Companion of the Distinguished 
Service Order 
M.C Mi itar Cross 


K.C.B ight Commander of the Bath 
C.B.E Commander Order of the British 
Empire 
Knight of the British Empire 
Com} the Order of the 
Indian Empire 
Officer Order of the British Em- 


K.B.E 
C.LE anion of 


O.B.E 


Force Cross 

suished Flying Cross 

anion of the Bath 

im of the Royal Vic- 

torian Order 

G.B.E Knight or Dame Grand C: 
of the British Empire 

Bachelor of Medicine 

Bachelor of Surgery 

Territorial Decoration 

Deputy-Lieutenant 

Master of Arts 

Membership of the Order of the 
British Empire 


AFC. Ai 
D.F.C I 
C.B Ce 
C.V.O0 ( 





noer 
inader 
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Box Score 

INCE the beginning of the war, the 

Royal Air Force has bombed Germany 
486 times excluding leaflet raids. Co- 
logne leads all other German cities with 
a score of 106 raids; the city closest to 
Cologne in claiming that dubious honor 
is Bremen, with 94 raids. 

Other include the 
Nazi cities, followed by the degree of at- 
tention accorded them: Hamburg, 89; 
Hamm, 87: Emden, 75; Kiel and Wil- 
helmshaven, each with 63; Mannheim, 


54, and Berlin, 53. 
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Allied Air Forces 


(Continued from page 148) 








Free French have taken part in sweeps 
over the Channel and over France. 
Many escaped by way of the French 
North African Empire, and one of these, 
now on fighter operations, probably holds 
the record for impudence and daring 
among all escape stories. Having escaped 
twice from the Germans in France, he 
ultimately reached Oran. There he was 
awarded the Croix de Guerre. At the 
conclusion of the presentation ceremony, 
together with other decorated pilots, he 
was to give a display of flying over the 
aerodrome. Instead of taking part in the 
display he calmly broke formation and 
flew to Gibraltar. Many of his comrades 
made longer journeys. The Tahitian 
members of the Squadron—said to be 
the best trained of all the French ground 
staff—came by way of Australia and New 
Zealand. 

Many Belgians, too, were able to escape 
through North Africa. Some had been 
trained in France, and after the French 
capitulation escaped through Bordeaux. 
Others made straight for England where 
they found that the methods of RAF 
training and those of the Belgian Air 
Force had points of great similarity. 

All these nationals had a common 
purpose in escaping to England. They 
were victims of a tragic repetition of his- 
tory. In each of them aggression, de- 
signed to annihilate, had succeeded only 
in inflaming the national spirit. 

Nor must we forget the gallantry of 
the Greeks and Yugoslavs in saving some 
part of their air forces instead of sur- 
rendering to the invader. When these 
countries were savagely laid waste they 
followed the noble example of other Eu- 
ropean nations, crossed the sea by ship 
or in their own aeroplanes, and are con- 
tinuing the fight for freedom in the Mid- 
dle East. 

There is a grim side to the building-up 
of the air forces of these exiles, which 
those who have not known the cruelty of 
invasion are apt to forget. Many have 
given their lives; some are wounded, 
crippled or prisoners of war. Nearly all 
have left their homes, their wives and 
children to starvation, want and the bru- 
talities of the invader. Many have never 
heard from their relatives since they left 
their native land and have no knowledge 
of their whereabouts or whether they are 
alive or dead. Not a few hear, by de- 
vious means, that their relatives or 
friends have been shot, either for oppo- 
sition to the occupying Power or merely 
as hostages. But their struggle goes on. 

Meanwhile the air power of the United 
Nations grows daily. The organized 
combination of the air strength of 40 to 
50 of the great nations of the world is 
no longer merely a moral gesture. It is 
a revolution—a revolution that in time 
many be the basis of another. For we 
have often been told that, in any future 
peace, the world will need an interna- 
tional air force to keep it at peace. May 
it not be here? 

END 


Research & Development 
(Continued from page 169) 











months ago. Their explosive force is al- 
most unbelievable, and they are shat- 
tering the German war machine. A 
single bomb dropped on Emden, for ex- 
ample, entirely devastated an area of 
40,000 square yards. Months of devel- 
opment went into the making of that par- 
ticular type—and other, even deadlier, 
types are in preparation. 

Developments in the firepower of our 
fighters have also been remarkable. A 
Bristol Beaufighter, for instance, recently 
fired a quick burst at a Dornier in a 
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head-on attack. With a roar the German 
flew into fragments, and the Beaufighter 
—-its pilot temporarily blinded by a 
dazzling shower of sparks—actually flew, 
at 300 m.p.h., clean through the place in 
the sky where the Dornier had been only 
a second before. 

Now that the U. S. and British air 
forces are flying together the task of 
standardising as far as possible the air- 
craft and weapons of the two nations 
naturally arises. Many problems have 
still to be considered. For example, in 
Britain we have a very large capacity for 
producing bombs by casting, whereas in 
the United States the majority of bombs 
are produced by fabrication from steel 
plate, a method not available here. 
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Fortunately, British and U. S. guns are freely interchange- 
able. The British 20 mm. cannon was adopted for service in 
the United States practically as it stood, and conversely the 
development of a .5 inch weapon cost Britain no effort, since 
the Colt design was adopted without change by the RAF. 

Until about a year before the war the Royal Air Force had 
no organisation for developing ammunition to meet their ov 
special requirements. In fact, they accepted the types of a1 
munition found satisfactory by the other two services. A ft 
scientilic analysis of the values of all known types of ammuni- 
tion for air to air combat purposes resulted, however, in 
complete change of outlook and specialised ammunition ha 
since been developed at high speed 

The results were so successful in the Battle of Britain i 
which the Germans continued to use normal army types of 
ammunition, that the scheme was eniarged to embrace th 
Our de- 


requirement of air to ground and air to sea combat. 
] nerican Government. 


ater adopted by the Ar 

This is typical of the co-operation constantly maintained 
between Britain and the U. S., both through the British Air 
Commission in Washington—which has on its staff experts who 
are kept constantly informed of deve ‘lopments in Britain and 
in turn keep us in touch with developments proceeding in the 
United States; and through the technical attaches of the 
United States services at the Embassy in London 

Much remains to be done, but a very remarkable degree of 
standardisation between the two great nations has certainly 
been achieved in a surprisingly short time. We must continue 
to work closely together for only thus can the maximum tech- 
nical progress be achieved. 


signs were 


END 


American Aircraft 
(Continued from page 161) 


ground. Four days later a Fortress dropped a load of bombs 
on Emden in daylight. Kiel, Breme Rotterdam, Cologne, as 
well as Bengazi and other tow: he Middle East, have 
also been attacked by the huge Boeing bombers. 

Grumman Martlet fighters have proved their worth among 
naval aircraft in the Middle East, their first successes being 
recorded as far back as Christmas, 1940. The Vought-Sikorsky 


Chesapeake is another naval aircraft. The little 


Piper Cubs 
and Taylorcrafts, originally designed as “honeymoon planes” 
which could be parked in the back garden, have now put on 
their warpaint and are being used as trainers. Several other 
American types are destined for the RAF, including the new 
Bermuda, a Brewster aircraft, as was famous Buffc lo 
(variously known as the “Peanut Special” or “Flying Bart 
which was used in the Far East 

In the early days of the war, American aircraft were shipped 
to Britain by freighter. After the collapse of France and Bel- 


gium, large numbers of aircraft ordered by our Allies were 
diverted to Britain. It was soon found possible for ferry serv- 
ice pilots fly bombers to Britain—and as a more recent de- 


velopment they are now flown direct to their destinations. 
While operational and climatic conditions have called for 
frequent alterations and adaptations in their armament and 
equipment, the adaptability and versatility of American ’planes 
—notably the Douglas DB-7 series—has made them invaluable 
The peak of American aircraft production has not yet been 
reached. But the day is already in sight when American 
planes, with American pilots and crews, will be taking their 
place in full strength alongside the RAF in the greatest air 
offensive in history. 
END 
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Eagle Squadrons 


(Continued from page 145) 





‘The ‘third Eagle squadron, with which Flight Lieutenant 
McColpin has added two more enemy aircraft destroyed to his 
total, became one of Fighter Command’s front line squadrons 
in April of this year, after already destroying a Dornier 217 
which was attacking a convoy. They have since destroyed five 
German fighters on offensive sweeps. Two of these fell on one 
operation to Flt. Sgt. C. W. Harp, of Columbia, Ga. 

END 
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4170 Wesley Avenus 


LUSCOMBE 8A 60 hp 





LUSCOMBE 8-A._ 


215% Bradford St 


CUB J3, late 1940 


Ship color red, three 


TAYLORCRAFT A 
since overhaul, 130 h 
Quinn, Marity _Airport 


lights, flares, starter, 
Nogales International Airt 
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ghton Mackey, takes the headaches out of blind 


gnt ruct istrated only $1 Aircraft 
Directory, Ather 0} 
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Ol ) 
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use. Ce lete 70-page book, illustrated, only $1 
Aircraft Director Athens, Ohio 


ACROBATIC and Inverted Flying—Complete illus 
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FLYING 
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craft publications on the stands today .. . “’ 
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For the first t es ws se e sections con- 
g Privat Comn al Pilot **Mul- 
e Choice Exa s Makes your govern- 
t test easy s postpaid or Cc. -0O.D. 
GROUND scat in R A riite w the student 
preparing I t Rati sa el 
le lass Ww er gation, Meteorology, 
ft and Theory of Flight Engines and Civil 
Air Regulatior $3.00 postpaid or C.O0.D. 


GROUND INSTRUCTOR RATING. Off the press No- 
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Met Aircraft and 
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ols. Why fail? Only 
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stpaid 
METEOROLOGY FOR PILOTS by Lt. Comdr. Halpine. 
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DALTON MARK VII AIRCRAFT COMPUTER: With 
book of instruction $7.50. 


Pan American Navigation Service 


Metropolitan Airport Van Nuys, California 
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(Continued from page 270) 

a good deal with the phases of the air 
war. It reached its peak in the south of 
England during the Battle of Britain 
when besides our own crashes there were 
also vast quantities of enemy wreckage 
to be cleared up and put to good use. 
The scrap from this wreckage was as- 
sembled in huge “graveyards” where 
crumpled wings and crushed fuselages, 
still showing their bullet-riddled iron 
crosses, lay in tangled heaps. 

The Battle of Britain was for the 
Maintenance Command a time of the 
greatest anxiety. It was known that we 
were seriously outnumbered and there- 
fore that it was of far more importance 
to us than to the enemy that demaged 


“aircraft should be got back into the air. 


Quick delivery and rapid repair offset 
numerical inferiority. The crisis passed; 
it slowly became clear that it was the 
enemy who were finding the pace too hot 
for them. 

During the concentrated bombing of 
our cities which followed, the Command 
proved the efficiency of their dispersal 
plans. Very few direct hits on depots 
reached anything vital; and in the single 
instance when a sub-depot was put out 
of action the civilian staff had an emer- 
gency organisation in being within 48 
hours. Strangely enough there had been 
some members of the Command staff who 
had feared that the civilian element 
might prove a source of weakness, and it 
is right that it should be put on record 
that this was never the case. 

In the offensive phase of the air war 
which is now opening the demands which 
are made upon the Maintenance Organi- 
sation have been considerable. The earl- 
ier preparations required to put a thou- 
sand bombers into the air involves an 
intensive amount of concentrated en- 
deavour but it will doubtless continue 
to be done, and the figure one thousand 
is far from being a limit. 

The whole organisation of the Com- 
mand is designed to meet sudden needs 
as well as routine requirements. When 
aid to Russia became a matter of urgency 
it was upon the aircraft and equipment 
groups that the strain fell. Signals were 
flashed from one centre to another and 
gradually the consignments accumulated. 
Each “pack,” as such loads are called, 
had to reach the ports on time. The whcle 
process of sending aircraft overseas had 
been worked out to the last detail. To 
peck a squadron so that it can be de- 
livered overseas ready for operational 
work when it reaches its destination in- 
volves a schedule of 8,000 separate items 
Working on this scale occasional delays 
are inevitable, but every flaw in the sys- 
tem is sought out by patient enquiry 
and eradicated. While the fact that lim- 
itations to human effort certainly exist 
is often the ultimate answer, that ex- 
cuse is not accepted until all other pos- 
sibilities have been eliminated. Lorries 
thunder through the night, the shunting 
of long lines of trucks continues end- 
lessly, barges move slowly but steadily 
down reopened canals; day and night the 
work of the Command goes on unceas- 
ingly—and the planes are kept in the air. 

END 
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Applications of Aerodynamics 
B. A. Stalker, Prof. Aeronautical Eng. Ur 


theories are an aly a 
amount of er t data is ided. 
428 pos Sit tlus. $6.00 


NAVIGATION OF AIRCRAFT 
with Pilots’ Dead Reckoning Tables 


. Ramsey, Captain U. 


2 Vols.” $4.50 


ire tae wee of Ligher ts ~ oe 
8) AERONAUTICAL METEOROLOGY 
By W. R. Greece & Other Weather Ex . 
on.) This er kr yw leds 
—S autica £ € 


the equipment ‘of everyone in the industr: 
421 pos. 126 Illus. $4.50 


WEATHER GUIDE FOR AIR la 


als. on 3 

= oe phenomena that has a ai rect bearing 
ing. 

74 pgs. 27 tilus. $2.00 


ENGINEERING AERSSYERISS 


formation on dynamics of ai Gesign.. 
556 pos. 66 Tius, $7.00 
AIRCRAFT PROPELLER HANDBOOK 


H. Falk, Chief eS a 


in 
95 Articles jiasrams. 


GLIDERS & GLIDING 


R. 8S. Barnaby. Lieut. une. Uv 
. Of Aern ic A Pp 
course in flix ht tra ning < ie 
mation about types of glide 
and wind conditions, maneu 


vering, etc. 
182 pos. 123 ilius. $2.50 


MAIL COUPON FOR 


> 5 DAY EXAMINATION 


THE RONALD PRESS CO., Publishers 
(Established 1900) Dept. M654 
15 East 26th St. New York, N. Y 


Mail books I have marked below. I will ren . at 
prices shown (plus few cents postage) wit! 5 
after they are received or, if after exar et 
books do not come up to my expectat " 

the privilege of returning them within 

(We pay delivery on orders accompanic 
remittance, same approval privilege.) 


CHECK OR CIRCLE aon OR BOOKS YOU 


1—{L] Air Piloting (A Manual of Plight 
Instruction) by Simmons. $4.00 

2—O) General Aeronautics by Lusk. 

3—{ Pilots’ & Mechanics’ Aircraft In 
strument Manual by DeBaud... 

Mamber 4-5-6-7-8-9-10- 11 - 


Employed by 
or leference . 
(Must be complete word 
© Check here for Catalog of Pub! 
nautics 
ene ttside Continental U. S. remit with order at 
above prices plus 25 cents per book for shipping 


FLYING September, 1942 


New, Revised and Enlarged Edition! 
AIR PILOTING 0 


Manual of Flight Instruction 
By VIRGIL SIMMONS, Flight Comdr., Spartan School; 
formerly with Boeing z U. S. Army and Navy. 
Every beginner should read this widely used and complete 
750 page manual before getting into a plane. Experienced 
pilots will find it filled with timely suggestions and new 
points needed to secure advanced ratings and greater 
skill. It gives you knowledge and facts from a man of 
more than 20 years’ experience. 
OVER 1,000 EXAM QUESTIONS 
for All Grades of Pilot Certificates. Covers in 
detail all subjects relating to piloting of aircraft. An invalu- 
able Step-by-Step Guide based on latest requirements of 
C.A.B. Over 160 illustrations. 
5 DAYS’ TRIAL—JUDGE FOR YOURSELF 
Gives instruction in the Airplane and its controls, Primary 
flight training, Intermediate and advanced Maneuvers, Solo, 
Private and Commercial Piloting, Seaplane Flying, Meteorology, 
Navigation, Radio, Civil Air Regulations, etc. Many diagrams 
of maneuvers. Highly endorsed by Leading Airmen. $400 


Postpd. 





GENERAL AERONAUTICS © 


A Complete Ground School Course 
in One Easy-to-Read Volume 

By HILTON F. LUSK, Former Dean, Boeing School of Aeronautics 
This Complete, Up-to-date, Easy to Understand, 530-page 
book Clearly & Thoroughly Explains all subjects You Need 
to Know to pass written Government C.A.B. exams for 
any pilot rating or for Aircraft Engine and Mechanic 

Certificates. 

CONTAINS 250 ILLUSTRATIONS & DIAGRAMS 
describing various functions of Planes, Engines, Instruments, Also 
over 300 typical Exam Questions. Meets need of Home 

Study, used as Text at many Ground Schools, Technical 

Institutes, Colleges, etc. 
EXAMINE IT LEISURELY FOR 5 DAYS 

Covers—Occupations, Flight Principles, Methods & Types of 

Construction & Operation, Engine Construction & Operation, 

Ignition Systems, Propellers, Navigation, Applied Meteorology, 

etc. Tells How to Take Off & Land, Read Maps, Charts, 7s" 
Forecast Weather, Operate & Install Instruments, Safety $375 
Po: 


Appliances, etc. tps. 





PILOTS’ & MECHANICS’ 3) 


Aircraft Instrument Manual 
By CAPTAIN G. C. DeBAUD 
U. S. Army Air Forces 
This 500 page book equips the Pilot and Student with a 
Complete Understanding of How Each Instrument Oper- 
ates; How it Performs during Actual Flight. Knowledge 
of the Functioning & Purposes of All the Numerous Air- 
craft Istruments is Important for everyone taking various 
Government rating tests. 
320 ILLUSTRATIONS, PHOTOS, CHARTS, ETC. 
This Home Study Book Steps Up the work of Installa- 
tion, Calibration, Repair, Trouble Shooting and Main- 
tenance of Instruments. An invaluable help in securing 
Mechanic’s license. 
SENT FOR 5 DAYS' EXAMINATION 
GIVES A CLEAR EXPLANATION of the Carburetor and other 
Gauges, Thermometers, Cylinder Temperature & Aero Mixture In- 
dicators, " ymeters, Autosyn Instruments, Turn & Bank, Rate of 
Climb Instruments, Radio Altimeter, Artificial Horizon, $ 50 
Gyro, Aut atic Pilot, Octant, Sextant, Drift Indicator, 450 
Oxygen Regulator, Link Trainer, 1-2-3 Blind Flying System. Postpd. 
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HAULING THE > LOADS ALOFT 


You will see it soon—air transport on a tonnage basis. The 
world will use it...as we now use the airmail. And the big- 
ger ships that are on the way will rely on power by Wright. 


WRIGHT nig Angie 











DEDICATED 
T0 THE WORKERS 


WHO ACTUALLY BUILD WINGS FOR THE EAGLE 


To the workers of America’s fighting aircraft industry. .men and women 
devoted to the new gospel—“We can! We must! We will!”...Warner 
Brothers respectfuily dedicate “Wings for the Eagle.’ 

“Wing: for the Eagle” is the dramatic, deeply human story of the people 
of the production lines. All their toil and tears and hard-won joy are in this 
mightily roving picture 

We are deeply grateful to the War Depar:ment, .o Lockheed Aircraft 
Corporation, and to all the men and women of Lockheed for their elp in 
making this picture. Behind sentry-barred gates much of it was filmed, with- 
out the loss of a single production hour on Lockheed P-38’s and Hudsons. 














WARNER BROS. HAVE THE HONON 10 OFFER AS THEIR NEWEST CONTRIBUTION TO THE AMERICAN SCREEN ANO WAR EFF 


JINGS FOR THE EAGLI 


WITH ANN SHERIDAN * DENNIS MORGAN * Jack Carson * Geo. Tobias * Directed by Lioyd Bacon 











